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Research Lag 
Hinders Army 
YTOL Design 


Armstrong Whitworth AW 650 Argosy 
Makes First Flight 



Pratt & Whitney Turbofan Design Details 



THE MAGIC 
TUNING WAND 


The raagie of this tuning wand is in the hand that holds it. It 
is a practical kind of magic built up over years of experience 
in the design and development of electronic instruments and 
systems. It is a capability typical of Rheem electronics engi- 
neers. . . men who have had a hand in conceiving and develop- 
ing extremely accurate and reliable airborne and ground 
instruments and systems for the major aircraft and missile 
pi'Ograras of the nation. 


These same men, working with the most modern facilities 
available to the industry, are continuing to pioneer new 
products and electronics concepts: 


SYSTEMS PRODUCTS 

'li-ainers and Simulators Airborne Telemetry Products 
Airborne Systems Airborne Static Inverters 

Ground Support Equipment Ground Instrumentation 


For more information on any of the electronics product lines 
or on Rheem systems capability, write to Dept. AW-723-1. 


RHEEM MANUFACTURING COMPANY 

Defense and Technical Products Division 
11711 woodruff avenue, downey, California 


ELECTRONICS • DRONES • ORDNANCE • PROPULSION & MISSILE SYSTEMS • PRESSURE VESSELS • RESEARCH 


When it doesn’t pay 
to gamble 







With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product — SARGENT, 


SARGENT 

FACILITIES 

Research 

Development 

Testing 

Qualifying 


Manufacturing 
Including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


] 
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PRESSURE SWITCHES 


New bulkhead-mounting Robertahaw Pressure Switches represent 
true miniaturization for your rocket, missile and aircraft applications. 
Ruggedly built to withstand vibration up to 2000 cps ±10 g’s in any 
direction. Piston actuator is insensitive to vibration fatigue and rapid 
temperaturecycling. These compact Pressure Switches can be grouped 
on 1.09" centers . . . and even the heaviest one weighs less than 4 
oz. Actual sizes are shown above. 

« 20 to 500 psi pressure settings ♦ 2300 psi proof pressure (piston 
bottomed against mechanical stop) • -65° to -|-250°F ambient 
temperature range • Vibration; 0-2000 cps ±10 g’s in any direction 

• Handles combustion gases, fuel, oil, HjOj, helium, etc. • Switch 
heads encapsulated in epoxy resin • 20,000 cycles minimum life 

• Weight: .240 lbs., .170 lbs., .150 lbs., (top to bottom above) 

Other Robertshaw Pressure Switches are available to meet your 
specific requirements on mounting, electrical connections and for 
pressure ranges from 2 psi to 3,000 psi. Write for Datasheet J-201. 





BRIDGEPORT THERMOSTAT PIVISION • Milford, Conn. 


AVIATION CALENDAR 


(Continued from page 5) 

March 8-1 1 -Gjs Turbine Ponei Conference 
and Kdiibit, -N'etberlands-lliUon Hotel. 
Ciiicimiati, Ohio. Sponsor; .\ii.cricaii So- 
ciety of Mechanical Kiigiiiecrs. 

Match 9-12-.\vBtion Divisi.m Conferemv- 
.^metic^n Soeieh of Mechanicnl Kii|i- 
i, Statkr-Milton Hotel. Li» .\ngeles, 


Calif. 


Tiihe 


For deti 


Special Weapons Center, Kirtljiid M'l). 
\Ihn<|iictqiie. N. M. .^th!.: SM RS R. R, 

March 16-20-lltli Westeni Metal Exposi- 
tion and CoiigrcB, .American Society for 
Metals. Pan fteific .\udilorium and Ain- 
Iwvador Hotel, Los -'\ngele.s. Calif. 

Match 23-25-ni|bt Testing Conference, 
‘ n Roctet Society, Dastona Pla/a 


I, Davtr 


■each, F 


;3-26— National Cnnvcntinn, Ini-li- 
tiite of Radio Engineers, Coliseum and 
Waldiirf-.\storia Hotel. N'ev.- York. N. V, 

Match 25-27-16th .\iinual Conference, Pa- 
lific Coast Section of the Society of the 
Plastics Indnstiy, Hotel del Coronado. 
San Diego. Calif. 

Match 31-Apr. 2-Polytecluiic Institute uf 
Brooklyn’s Ninth International Svinpo- 
siuni. Subject: Millimeter Waves. Audi- 
lorimii. Engineering Societies Bldg.. Ne« 
York, N. Y. Cosponsors: Department of 
IX'fense Research Agencies and Institute 
of Radio Engineers. 

March 31-.Apr. f-National Aeronautic Meet- 
ing, Society of .Automotive Engineeis. 
Hotel Conunodore, New York, N, Y. 

Apt. 2-3— Conference on Electrically Ex- 
ploded AA'ites, sponsored hv the nicrmal 
kadiation Laboratoty of the Geophjaics 


1 Direi 


uf the 


Cambridge Research Center. Somerset 
Hotel, Boston, .Mass, 

Apr, 5-10-1959 Nuclear Congress. Muni- 

cipal .\nditoniin, CIcseland. Ohio. For 
intoimatinn: Engineers Joint Council, 29 
M’est 39th St.. New York 18, N. Y. 

Apr. 7-10-1959 Welding Show and dOtb 
•kninial Convention, American W'elding 
Society. International -Amphitheatre and 
Hotel Sherman, Chicago, 111. 

Apr. ]2-I9-.\ir Force Assn’s World Con- 
Vliglit, Las A'cgas, Ncv. 


Apr, 1; 


il Mcei 


n So- 


)f Tool Engineers, Schroeder Motel. 

Apr. 21-22— Spring Technical Conference on 
Electronic Data Ptocessing, Cincinnati 
Section of the Institute of Radio Engi- 
neers, Engineering Society Bldg., Cincin- 
nati, Ohio. 

Apr. 22-23—1959 .Annual Meeting. Institute 
cf Emironmental Engineers, LaSalle 
Hotel, Chicago. III. 

d-S-National Aeronautic.nl Electronics 


Conf, 


: of Radio Eng 


Bilhnore Hotel, Dayton. Ohio. 

May 4.7-Fifth .Annual Flight Test Inslnt- 
mentation Symposium, spmisoied by the 
Instrument Society of .\nierica, Siattle 
Section, Olympic Hotel, Seattle, Wash. 

May 5-7— Spring Meeting, International Sci- 
entific Radio Union. Willard Hotel, 
U’ashington, D. C. 
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MICROWAVE RESEARCH 


The expanding role of electronic equipment in 
modern military operations has given high pci- 
oritv to microwave research- No field today offers 
greater challenge to the scientist and engincer. 

In support of current electronic countermeas- 
ures programs and in anticipation of future 
systems requiremerrts, Ramo-Wooldtidge Divi- 
sion is engaged in miciowave research to develop 
new teclinitiiies and to refine conventional com- 

Research is under way at Ramo-Wooldridge 
for new methods and new designs to reduce sub- 
stantially the over-all size, weight and complexity 
of electronic equipment for both itirborne and 
ground-lmscd uses. 

For example, the low-loss delay line in the 
photograph above was designed, developed and 
manufactured by Ramo-W'ooldridge for use in 
airborne equipment. Packaged for use in tlie 
system for which it was designed, this miniature 


ceramic unit weighs less than two pounds. It re- 
places a component which weighed more than 
twenty pouiids and occupied more than five 
limes as much volume. 

Special opportunities exist for those with 
tjualified experience in microwave research— in 
technique evaluation, component development, 
and design of such systems equipment- at 
Ramo-Wooldridge. 

Ensiiieers and sc/eiitlsts arc incitod to explore 
o/ieniiifital Ramo-Wooldridge in: 

Elecironfc Reconnaissance and 
Countermeasure Systems 
Infrared Systems 
Analog and Digital Comtiulers 
Air Navigation and Traffic Control 
Anlisubmarins Warfare 
Electronic language Translation 
Information Processing Systems 
Advanced Radio and Wireline Communications 
Missile Electronics Systems 


^ RAMO-WOOLDRIDGE 


division of Thompsoit Ramo Wooldridge Inc. 



UNITED SHOE OFFERS 





One-sto p source for Design, 


Development and Manufacture of 


Systems, Components, Prototypes 


for missile propulsion systems, 

you can make use of 

the experience and knowledge 

of the men who practically wrote the book. 



Today, this long experience 
is proving to be a natural 




You are invited to talk it over 






Clary 
brings you 
valves... 

for extreme accuracy 
under wide variations in 
iniet pressures and fiow 


These Clary high-llow pressure regulator valves maintain 
outlet pressures with extreme accuracy under wide variations in 
Inlet pressures and flow. Each incorporates a pneumatic 
amplifier to control large forces with a small signal energy, 
and Is designed for use in a wide variety of jobs. 


These valves are engineered and manufactured' by Clary - 
the company whose long experience, outstanding staff, and 
complete facilities for extreme environmental testing 








New SPS super bolts offer 
120,000 psi shear strength at 900°F 


High strength, high temperature 
fasteners can save several hundred 
pounds per airframe 

At 900°F these new SPS Super High Strength Shear 
Bolts are 71% stronger than the best standard shear 
fasteners now in use (NAS 464, 333). At room tempera- 
ture they arc 64% stronger. They automatically save 
you 25-50% in shear bolt weight because they replace 
conventional fasteners one to two diameter sizes larger 
. . . with no compromise in reliability. On a large air- 
frame, this can mean a saving of several hundred pounds 
in shear bolt weight alone. Furthermore, the use of 
smaller fasteners often permits miniaturization of related 
parts in a joint, resulting in additional weight savings. 
Forged from 5% chrome high-strength steel, the new 
bolts are furnished in two series: 132,000 and 156,000 
psi shear strength at room temperature. The material 
of which they are made is heat treated to 220,000 and 
260,000 psi tensile strength respectively, making these 
the strongest shear fasteners ever offered the aircraft/ 
missiles industry. 


Both series of the new SPS Super High Strength Shear 
Bolts are available in standard sizes 10-32 through 
H-18, with either 100° flush heads (Hi-Torque or Torq- 
Set wrenching feature) or protruding heads (12-point 
external wrenching feature), and with companion lock- 
nuts of new design. Boll and locknut are finished in a 
diffused cadmium-nickel plate that resists the acceler- 
ated oxidation effects of high temperatures and corro- 
sion at room temperature. For complete information, 
write Aircraft/Missiles Division, Standard Pressed 
Steel Co.. Jenkintown 3, Pa. 


HIGH RELIABILITY 

SPS research Is continually developing Taslcners with 
higher standards of predictable performance. By install- 
ing SPS high-reliability fasteners in your assemblies, 
you increase overall product reliability. 
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FIRSTS 


nozzle-flapper servovalves* 
double-nozzle servovalves* 
dry motor servovalves* 

volume producer of deuble-n 
mechanical feedback servova 


MOOG VALVE CO. INC. 


IT’S ALWAYS ^’WINTER” SOMEWHERE 



Heating Blankets 

and other Woven Heating Elements by SAFEWAY 
can make your COLD problems OLD problems! 


To keep sensitive equipment, fuels, propellants and lubricants at correct operational 
temperatures in any cold environment, controlled heat must be delivered with utmost 
dependability. SAFEWAY delivers it — everywhere. 

Among the wide variety of heating blankets and woven-wire heating elements suc- 
cessfully engineered by SAFEWAY to meet tailor-made specifications are: 

P heating blankets for honeycomb and melol-to-metol bonding 
p de-icing units for airfoil surfaces 

P healing elements for launching equipment and for airborne gyres, comeras, 
computers, servos and batteries — for missiles or aircraft 
P radiant heating panels for industry 

P defrosting units for industrial ond commercial refrigerotion 


FOK YOUR COPY OF A FACT-FIUED FOLDER. PLEASE WRITE: 


If it has to be heated (and the "it" can be just 
about anything), you can rely on SAFEWAY 
engineers to stody your problems and — with- 
out any obligation — submit an appropriate 
recommendation. 



HEAT 

EUEMENTS 
INC. 

680 Newlleld Street • Middletown, Connecticut 



MILLIONTHS OF A SECOND 


I t takes only one neutron to start a chain.ieac-^ 
tion. But in the incredibly short intervgl be^ 
tween that first fission and atomic fury, phen(jfnena 
of incalculable importance unfold. Ed^ton, 
Germeshausen & Grier, Inc. probed this o^ce-iin- 
known gap and helped write its history. 

As a scientific pioneer in high-speed precrsfon 
measurements, EG&G has designed, develop^, 
produced and operated systems, instrumenis arid 
components that control and record phenornena in 
the sub-millimicrosecond range-in the time ittekes 
light to travel less than two inches! * 

The largest technical industrial corporatiort'in 
the nuclear weapons test field, EG&G has partici- 
pated in the timing, firing, measurement and pho^ 


ktographyof all United States nuclear devices tested 
since the formation of the Atomic Energy Commis- 
sion in 1947. It also is the only private company in 
the Free World involved in the firing and control of 
missiles with nuclear warheads. 

'' To help speed advancement in the nation's 
Vuclear weapon, missile and space technology 
iprograms, Edgerton, Germeshausen & Grier, Inc. 
Offers its unique experience and facilities to solve 
problems in: 

• Systems menagemenl • Optieer and radio traeliing 

• Precision instrumentation • Dosimetry 
V Reactor control and operation • Telemetry 


EDGERTON, GERMESHAUSEN & GRIER, INC. 

BROOKLINE AVENUE. BOSTON 15. MASS. • 1622 SOUTH “A" STREET, LAS VEGAS. NEV 



Exoerlence^the extra alloy in Allegheny Stainless 



Here are the facts on AM350 and AM355, Allegheny Ludlum’s 
precipitation hardening stainless steels 


A unique combination of highly desirable properties is the 
usual description of Allegheny Stainless AM350 and AMJ55 
Steels. They combine high strength at both room and ele- 
vated temperatures, excellent corrosion resistance, ease of 
fabrication, low temperature heat treatment, good resistance 

They ate proving the answer to many problems of the air 
age. Airframe and othet sttuautal parts, pressure tanks, 
power plant components, high pressure duaing, etc. ate 
all natural missile and supersonic aircraft applications for 
AM350 and AM355. 

Availability: AM350, introduced several years ago, is available 
commercially in sheet, strip, foil, small bars and wire. 
AM33S, best suited for heavier sections, is available in 
forgings, forging billets, plate, bar and wire. 

Corrosion rssistant: Being stainless steels, these alloys resist 
corrosion and oxidation. Compared to the older, more 
familiar stainless grades, their corrosion rating is better 
than the hardenable grades (chromium martensitic) but 
generally less than the old corrosion resistant standbys, the 


18 and 8's. Stress corrosion is resisted at much higher hard- 
ness levels than with martensitic stainless. 

Simple heat treatment: High strength is developed by two 
methods, both involving less than ordinary temperatures 
and minimizing oxidation and distortion problems. The 
most popular, and one chat develops slightly better proper- 
ties, is the Allegheny Ludlum developed sub-zero cooling 
and tempering (SCT condition). The material is held at 
minus 100 F for 3 hrs plus 3 hts at 850 F. Alternate method is 
Double Aged (DA): 2 hts at 1375 F plus 2 hrs at 850 F. 

Easy fabrication: AM550 and AM355 can fee spun, drawn, 
formed, machined and welded using similar procedures as 
with the 18-8 stainless types. In the hardened condition 
(SCT & DA) some forming may be done . . . 180 degree 
bend over a 3T radius pin. Also it can be dimpled in the 
hard condition to insure accurate ht-up. 

For further information, see your A-L sales engineer or 
write for the booklet "Engineering Properties, AM350 and 
AM355." Allegheny Luatum Steel torporatien, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. AW-13. 


ALLEGHENY LUDLUM 

tipsri Slililbullpn: AIDCO I XmNXTION AL 
EVERY FORM OF STAINLESS . . . EVERY HELP IN 







HOW TO MOLD 

HEAT-STABLE LAMINATES WITH 

DOW CORNING SILICONE RESINS 


STEP I 

Pre-lmpregnoted gloss elelh 
is hand tailored to o form. 
The form can be mode of 
metal, plaster, or ony heat- 
stable material. Where neces- 
sary, the cloth is tacked in 
place with a sealing iron. 
The pre-impregnated cloth 
has good drape end can be 
used to moke complex parts. 

STEP 2 

The lay-up is surrounded by 
bleeder cloth, which allows 
even distribution of the 
vacuum. 

STEP 3 

The covered lay-up is placed 
in a PVA bag, and a vacuum 
drawn on the bag with a 
mechanical pump. The bag 
is then sealed, and the whole 
assembly placed in an oven. 
The port is cured through 
350 F. 

STEP 4 

Following the initial cure, the 
bag and bleeder cloth are 
removed. The part is then 
ofterboked through 480 F, 
trimmed, and finished. Com- 
plete operation is simple and 
economical. 


Complex parts, such as hot air ducts and radomes, can be made 
easily with Dow Corning silicone lominofing resins. Finished parts are 
lightweight, and retain high strength after prolonged aging at 500 F. 
Silicone-glass laminates have excellent wet electrical properties and 
low dielectric losses at radar frequencies. They con be drilled, 
machined, sawed or sanded. Here is the step-by-step procedure for 
vacuum bag molding of silicone-glass laminates. 




For FREE BOOKLET deser'ib'mg appllcafions and typital 
properties of silicone-gloss laminates. WRITE DEPT. 09I3o. 


Dow Ooming corporation 

MIDl_ANO. MICHIGAN 
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A SIGNIFICANT ADVANCEMENT— 

Differential Type Constant Speed Drive For Aircraft Alternators 



Aviation Week 
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75,477 copl« of this issue 





'Winterized' wings keep executive 
planes flying the year round 


F lying businessmen can't afford to 
be gtounded. Delays due to icing 
conditions can mean a meeting missed, 

But B. F. Goodrich pneumatic 
De-Icers eliminate delays— enable 
executives to plan and complete trips 
they otherwise wouldn't even schedule. 
With B.F. Goodrich De-Icers, ice 
removal is a "snap "! Small tubes inside 
the De-Icer boot inllate and deflate 
alternately to crack ice as it forms (see 
drawinp at left). The ice breaks off 
cleanly, washes away in the air stream. 
The operating cycle is completely 

'You'll find B.F. Goodrich De-Icers 
on the wings of most multi-engine 
executive airplanes flying today. Busi- 
ness men know they can depend on 
them to meet tight schedules— at any 
time of year— in any kind of weather. 
B.F. Goodrich De-Icers are simply 
cemented on— without stretching or 
mechanical attachments. As a result, 
they fit smoother, are easier to main- 


tain and have a much longer service life. 

Installed in sections along the vt ings, 
the different sections operate alternately 
and symmetrically about the fuselage 
to minimize disturbance of the airflow. 
The inflation sequence is controlled by 
either a centrally located distributor 
valve or by solenoid-opetated valves 
located in the wings adjacent to the 
De-Icer air inlets. 

B.F.Goodrich De-Icetscan be ordered 
as original equipment on planes of 
the type shown above— the Beechcraft 
D50, the Cessna 310 and the Aero 
Commander. Or they can be installed 
on your present planes by authorized 
B. F, Goodrich Aviation Products 

Find out more about this low-cost, 
year-round protection against ice. For 
your free copy of "The B.F.Goodrich 
Pneumatic De-Icer Story" and Dc-Icet 
data sheet Ad-301, write B.F.Goodrich 
Aviation Products, a division of Tht 
B. F. Goodrich Company. Dipartmoni 
A}F'-I9A. Akrm. Ohio. 


B.F.Goodrich 


aviation products 



A Message From the Publisher 


Outlook for 1959 


The aviation industiv' and its related technologies 
weathered severe finaneial and technical storms during 
1958 and entered 1959 with substantially improved pros- 
pects for both military and commercial sales and output. 
The Fiscal 1960 defense budget in its present form calls 
for expenditures of about SI? billion, including S6.2 
billion for aircraft, $3.8 billion for missiles and approxi- 
mately S5.5 billion for research and dcvclopincnt, of 
which the bvdk will be in the fields of aviation and its 
related technologies. New obligations for future busi- 
ness will also total about S13 billion in Fiscal 1960 with 
56.2 billion for aircraft. S3. 5 billion for missiles and S3.7 
billion for research and dcvclojuncnt. 

In addition, the newly created National Aeronautics 
and Space Administration will operate on a half billion 
dollar budget for space exploration and will be contract- 
ing for the bulk of its work «-ith industry. Tlie newly 
created Federal Ariation .\gency will also spend about 
$145 million for avionic equipment to modernize the 
federal airways and traffic control system. 

Ediforial Expansion 

Avi.vi'TOS 3\'eek’s editorial operations under tlic kadcr- 
ship of its editor, Rolrcrt Hotz. continued to expand dur- 
ing 1958 to pro\ide extended coverage of the indn.stry's 
expanding tcclmology. Tlic space teclmolog)' depart- 
ment lieaded bv Evert Clark continued Aviaiion 
Week's leadership in this area of dynamic teclinical 
progress witli outstanding coverage of the satellite 
launchings, creation of tlic National Aeronautics and 
Spate Administration, moon probes and missile develop- 
ment testing at both the Atlantic and Pacific Missile 
Test Ranges. 

Space tcchnolo^- is an important and growing seg- 
ment of file aviation industry market with close to 51 
billion scheduled to be spent in military and civilian 
space exploration projects during tlie next fiscal year. 
These new projects tliat will be reaching the experimen- 
tal liardware stage during tlic next few years will include 
the Sentry and Discoverer niilitarv comnnmications, 
reconnaissance and weather satellites; the man-iii-.space 
Project Mercury; the US.\F-NASA Scout research rocket 
program and probes toward the moon. Mars and V'enns. 

Superior coverage of top new F.uropean technical de- 
velopments continued under tlie direction of David .\n- 
elerton, .Aviation Week's Euro|)can editor with head- 
quarters in Geneva. Switzerland. .Aviation Week's West 
Coast bureau under the direction of living Stone «- 
jiandcd to five full-time editorial specialists to provide 
on-fhe-spot coverage of this key area in aircraft missiles 
and .space teclinologv. 

In addition. -Aviaiion Week's editorial staff of 32 
graduate engineering and aviation specialists traveled 
through Europe, Asia and South America on USAF. 
Navy and airline trips to provide on-the-spot coverage 
of inajoi aviation events such as the International Trans- 


port Assn.'s general meeting and fare conferences, the 
Society of British Aircraft Constructors annual flying 
display, the changing NATO aviation and missile pat- 
tern and tlie exjianding pattern of international airline 
jet operations. 


Advertising Leadership 

For the tenth consecutive vear. Aviation Week led 
its field in total volume of advertising published. Under 
tlic direction of E. P. Blanchard, Jr., advertising sales 
manager. Aviation WEi-i" published 3,779 pages of adver- 
tising in 1958. This was 1.687 pages more than its closest 
competitor and represented 50'’? of the total advertis- 
ing volume carried by tlic top three publications in tliis 
field. Once again, Avution AVeek was among the top 
10 industry pubheation.s rated according to advertising 
volume. Aviation Week’s closest competitor was rated 
40th in this national compilation. 

Aviation AA'eek's outstanding editorial coverage of 
nii.ssitc developments, and space technology, in addition 
to its otlicr features, attracted more than 100 new 
advertising sclicdulcs during the past six months, largely 
in tlie space tcclmology field. 

P'or Janiiarv. 1959, .Aviation Week sliowed an in- 
crease of 40 (sages over its advertising volume for the 
same montli of last year, tlie largest gain of any publica- 
tion serving the aviation industry and its related 
technologies. 


Circulation Increase 

Demand for Aviation Week from the technical and 
management leaders of this industn' boosted circulation 
to an all-time peak of 72,750 net (said subscribers by tlie 
end of January. Aviaiion Week’s net paid circiiiatioii 
for flic six months ending Dec. 31. 1958. as filed with 
tlic Audit Bureau of Circulation and subject to audit, 
was 71.950. Under the direction of circulation manager 
T. J. Liiccv. Aviation Week’s circulation will climb past 
75.000 in 1959. Aviation Wi:kk is a nieniber of the 
Audit Bureau of Circulation vvitli a suliscription price 
of 57 |>ct vear. New and improved methods of speeding 
dcliverv’ of -Avt.vtion A\'ei;k to its world-wide circulation 
arc planned for 1959. 

•A total business volunic of over S14 billion is in 
prospect for the aviation industry and its related tecli- 
nologics in 1959. Iloucscr. this continued liigh Icscl of 
business actisih- will also face tlic industry witli major 
a)m|3Ctiti\e. |3n’litical. tceluiical and economic problems. 

.Astation AA'eek will continue to report tlic activities 
of tliis industry— its tcclniieal progress and its political 
and economic problems— as a strong, independent voice 
with accTiraev- as its guiding principle. 

—Robert W, Martin. Jt. 
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ELECTRONIC TUBE COOLING UNITS 

Cuslozn-raode unils, with or without refrigeiotion 
cycles, provide a method oi mamtaniing sole 
operating temperature limits in electronic equip* 
menl. Standard sub-ossembEes components 
normaUy are used to create a custom-made de- 
sign to fit your exact needs. Costs are minimized 
for these completely seli-conloined units by com- 
bining heat exchangers, fans or blowers. Equid 
pumps, reservoirs, flow switch, thermostat and 
other common components. 

Write for Eastern AVIONICS BULLETIN 340 


PIONEER OF THE THERMAL FRONTIER 


WHO'S WHERE 


In ihe Front Office 

Strato-Safcty Manufacturing Corp.. Torr- 
ence. Calif., a newly oiganired subsidiary of 
The Oay ton Rubber Co.. Dayton. Ohio, has 
appointed the following officers; Closs-es M. 
Christie, president; Edward M. Rothcrmel, 
executive rice president and general man- 
ager; Glenn E. Mallory, seerctan -treasurer. 

Sidney A. .Stewart, president, 'Cliandkr- 
Esans Cotp., \\’est Hartford, Conn. Also; 
Alexander M. Wright, vice president-tiigi- 


SpenecT, vice president, M-D Blowers, Inc,, 
Racine, Wis. 

R. L. Dickson, executive rice president. 
U'altcr Kiddc & Company. Inc., Bcllcsfllc, 


U'ashington, D. C. Also: Brig, Gen. George 
S. Cassaday, Deputy Director, F.A.\'s Bureau 
of Air Traffic Nlanagcmcnt. 

Lynn D. Ricbar£on, vice president-sales. 
Solar Aircraft Co., San Diego. Calif. 

of operations lor Wyle Mamilacturiiig 
Corp.'s nesv Mantcc Division, El Segundo, 


Elccl 


English 


Co.. 


Calif. 

English 
formed .siinsio 
London, Engla 

son, chairman and managing director. 
Lord Caldecote. deputy managing dirr 
The board also includes: Sir George Nr 
Sir John Woods; Sic Conrad Coilici 
F. W. Page. 


icwly 


Honors and Elections 

Ira G. Ross, president of Cornell .^c^o• 

pointed chairman of tire nerv Research Divi- 
sion t)f the American Ordnance .Assn.; Dr. 
Wtlmcr L. Barrow, s-ice president-research 
and dcvclopmait of Sperry Gyroscope Co., 
has been apjiointcd chairman of the -AO-A's 

J. L. Atwood, president of North .Amer- 
ican .As'iation. Inc., has been elected to the 
board of the National Industrial Confetenee 
Board. 

Dr. George R. .Arthur, manager of design 
engineering for the Airborne Systems De- 
partment of Defense Electronic Products 

elected prcsiTcnt of the American Astro- 
nautical Societv, 

James R. l^ert, vice president of .Avco 
Manufacturing Corp. and president of both 
the Lycoming Division and the Research and 
Advanced Derclopnicnt Division, has been 
elected the 19s9 Chairman of the Aircraft 
Industries Assn.’s Utility Airplane Cmincil, 
Mr. Kerr succeeds William "t. Piper, presi- 
dent of Piper .Aircraft Corp. 

Dr. William H, Pickering, Director of 
the California Institute of Technology's Jet 
Propulsion Laboratory, has been presented 
the 1958 .Award of the Institute of Radio 
Engineers’ Professional Group on Reliability 
and Quality Control- 

(Coiitinued on page 109) 
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INDUSTRY OBSERVER 

► Animals will be fired over short ballistic trajectories in capsules boosted by 
botli Redstone and Jupiter missiles as a pteliininarv pirt of the Project 
Mercury maii-in-spacc program. Army Ballistic Missile Agency personnel 
under Dr. W'ernher von Braun iviil provide tlic boosters and launch teams. 
National Aeronautics and Space Administration’s Langley Rcsearcli Center 
probably will construct tlie capsules. Launcliings will be made along tlic 
.Atlantic Missile Range. If animal sliots arc successful, manned cap.sules arc 
expected to be fired along the same icss-tlian-orbital trajectories. These tests 
will precede manned fliglits in tlic mote complex Mercury capsules to be 
built bv MeDonnell Aircraft Cotp. under its recent contract award (AW 
Jan, 19', p. 30). 

► Diveisey Engineering Co. was subcontractor for the bervHium heat sink in 
six of the 12 man-m-space capsule proposals submitted to National Aero- 
nautics and Space Administration in tlic PTojcct Mercury competition 
including the winning bid submitted by McDonnell Aircraft Cotp. 

► AA'atcb for Air Force to program an engine retrofit for its Boeing B-52 
bomber fleet with Pratt &• AVhitney JT3D-1 turbof.m engines. Retrofit would 
utilize about 75% of tlic J57 engine components now used on the B-52 with 
addition of 25% new parts. Use of turbofan engine (see page 48 for tech- 
nical details) would increase the combat radius of the B-52 more than 10% 
oicr current cipabilitv and proi idc a 50% increase in takeoff power. 

► Bell Aircraft and Thompson Ramo Wooldridge Corp. will work as a team 
to bid on Air Force’s upcoming air-launch intermedite range ballistic missile 
(AW Dec. 22, 1958, p. 22). with Bell .Aircraft as prime and Thompson Ramo 
Wooldridge sening as avionic subsystems manager, McDonnell Aircraft, 
wliicli jiarticipatcd in Air Force feasibility study program along with Martin 
and a Convair-Lockhced team, also is expected to bid fot tlie IRBM, 

►I''irst static firing for an engine for the Army-Martin Pershing solid- 
propellant 500-700 mi. missile already has taken place. Pershing can be 
moved by helicopter, is designed to be tactically transportable by air. 

► Juno V is designation foe the 1.5-milIion-lb. thrust rocket vehicle being 
developed by Army Ballistic Missile Agency for Advanced Research Projects 
Agency, Juno V uses eight 150,000-lb. thrust Rocketdyne engines. Four are 
clustered in the center of a circle. Four more arc positioned 90 d^. apart 
around the citcninfetence of the circle. Each of the outer four is free to 
iiioxc in one plane, to provide directional and pitch control. 

► Jupiter intermediate range missile's guidance package, which travels with 
the nose cone for a time after the booster separates, has four attitude control 
jets plus a spin rocket designed to give the vehicle a slow rotation so that 
ablation of the nose cone will be uniform. Non-unifonn ablation might 
change the aerodynamic stability and cause the cone to "dish out” and 
fly off course. 

► Ait Force will soon call for industry bids on a new Electronic Intelligence 
and Communications Intelligence Supporting System identified as 466-L. 
Rome Air Development Center will sponsor the program aimed at integra- 
tion of Air Force's electronic countermeasures reconnaissance activities. 

► .Army decision on choice of contractor to dcselop its new Mauler truck- 
transportablc tactical missile is expected soon. prob;ibly in February. 

► Naw Bureau of Aeronautics is considering possibility of using an inertial 
system for mid-conrsc guidance of its new Eagle air-to-air missile and may 
launch sucli a development ptt^ranr as a back-up to ptesenlly jslanned radio- 
control niid<ourse guidance, 'rcrminal guidance is a Doppler radar devcl- 
o]>cd by Sanders Associates. 

► Titan ICBM under current Air Force plans, would be used against targets 
that arc buried or otherwise well protected, hlinutcman ICBM is designed 
fot more exposed targets. 
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Washington Roundup 


Budget' Reaction 

Reaction to President ICiscnhowcr's liold-tlic-linc I'‘isc.il 
1960 budget (sec page 10) gencnillv followed |)iiTtisiiii 
lincs-tlio Repulilic-aiis defending it, tlie Democrat' 
criticizing. Dcnioctatic members (sf both tlic Senate 
and House expressed dotilit that SdO.9 billion estimate 
for defense and funds asked for research and dcselopnient 
are sufficient to protect the national interest, t'.xainples; 

Rep. Oserton Brooks (D.-La.). new chairman of the 
House Space Connnittee. said research and deselopinent 
spending should be boosted Sl.s hillion over the Ss.s 
reqiie.stcd bs' the Administration. Brooks added that 
funds asked by the Administration for this purjrose were 
inadequate to meet the Sosiet challenge in s|)ace and 
other broad fields of .science. 

Sen. llcnrs M. Jackson (D.-\\'ash.l said the budget 
fails to recognize the importance of being first in the 
aehiesement of sital neaixni systems. 

Speaker of the House Sam Rayburn said Congress will 
provide uhatever amount is neccssiiry for national defense 
after that need has been developed bs the .\p|)ro]3tia!i(ms 
Committee. 

On the other hand, Rep. Charles .\. llalleck (R.-Ind.l. 
House minoritv leader, said the budget as it stands will 
IJrovide a strong defense, preside jrrogtess in meeting 
human needs and stimulate a ptospcroitf and exiwnding 
econoinv. 

Sen. Iliomas H. Kuchcl (R.-Calif.l said the budget 
lavs down a spending formula for defense, cnntiiuiing 
progress in outer space and for missile deselopmcnt nhich 
deserses honest and fair legislatise consideration. 


Who's Ahead 

Meanwhile, hearings "to straighten out the confusion 
o'cr the nation’s defense and space progr.ims" and deter- 
mine "who's on first?" will start fills week, according to 
Sen. Lyndon Johnson (D.-Tcx.l. The invcstig.ition is 
being made jointly by the .United Scniccs Preparedness 
Snlscommittce and the Senate Space Committee. |ohn- 
son heads both groups. 

Two themes of the hcsirings. Johnson said, will he; "Is 
the U.S. doing cicrything it reasonalsly can and should 
(ll to ensure the defense of this country and the frci' 
world against military aggression, and (2) in the ex|)lora- 

Transport Probe 

Senate Commerce Committee is mming forward with 
.1 coin|)rehcnsive inscstigatioii to determine what gmem- 
ment policies and practices should be toward the \arious 
tnmsporbition systems. 'Ibe lesoiiilion authorizing the 
resiew. introduced last week by Sen. W'arren .Magnuson 
(D.-Wash.), committee chainnan, specifies thc.se siib- 

• "The need for regulation of traiis[iortation under pres- 
ent-dav conditions and. if there is need for regulation, the 
tspc and character of that regulation. 

• “Federal policy dealing with government assistance 
ptoiidcd the saiious forms of transportation and the 
desirabilih of a system of user charges to be assessed 
ag.iinst those using (goscrnmcnt-financcdl facilities. 

• "Ownership of one fonn of trans|>ortation by another. 

• "Policy on consolidations and mergers. . . ." 

New' Dcniocratic members on the coniiniftce this year 


are Vance Hartkc (Ind.); E. L. Bartlett (.Maska); Gale 
McGee (W'yo.): and Clair Engle (Calif.). New Republi- 
cans are; Clifford Case (N. J.); Thrusbm Morton (Ky.); 
Hugh Scott (Pa.). 

Soviet Goals 

Soi'ict leaders sec the possibility of dominating the 
world through scientific achievement rather than through 
militan' conquest, accordiiig to Dr. .Mail T. Waterman, 
director of trie National Science I'ninidatiun, During 
his annual report of the foundation's actiiitics. Water- 
ni.in also stated tli.il Soiiet Russia is bciicfiting from "a 
determination and a national spirit on the part of the 
people whicli seems to he relatively .ibsciit from the 
.American scene." Waterman further warned that the 
U. S. would mpidh' lose in the technical competition 
witli the Smicts unless we show more constructiic and 
determined efforts tlian liasc been slioiiii during tlie last 
few years. 

Waterman al.so feels that the Sosiets sec their 
way clear in achiesing world leadersliip in science 
and technology. 

Scient'ist Exchange 

Final agreement appeats near between the .\c.ideniics 
of Science of the U. S. and the IISSR on a large-scale 
txcliimge of scientists to partici|)ate in meetings, gisc 
lectures and, in some case-s. to cooperate in lahoratory 
work, .\bout 100 Russian and a like number of U, S. 
scientists will take part in the ]jrogram for periods tang- 
ing from a fevs- months to a full scar. I’liis exchange of 
scientisl.s is part of the l.acs-Zaroubiii agreement reached 
last year with the piir|)o.sc of imprusing cultural rela- 
tions between the nations. 


Excess Buying 

General .\ecountiug Office has charged Rome -Mr 
Force Depot. Rome. N. V., with wasting funds by ovet- 
husing ground communication-electtonic cquipinent-a 
^■5(10 iniTlioii-a-ycar program— and failing to make prompt 
cancellations. Excesses pointed out to USAF' by G.\0 
imestigators resulted in contract cancellations of Sl.-l 
inillinii. C.\0 adtieel; "The .'\it l•'oIce responded very 
favorabli to our findings and recommendations and stated 
that cxteiisisc nnprnsements base been iiiatle in the 


Tourist Aid 


Charles S- I'homas. president of Trans World ,\irlines. 
has promised to talk to the State Department about estab- 
lishing government tourist offices In the U. S- to help 
foreign travelers liasc a sacation in this country on the 
limited amounts their goscrnnicnts permit them to take 
(lilt of the couiitrv. In London. Thomas told Britons 
thev could base serv fine \-.icatioiis in America on the 
5280 the British gmcniment allows its citizens to take 
out of England for liolidai pleasures. Thomas indicated 
the ;miDuiit was ample "prosided one knowns where to 

^ He said the U.S. government is doing seir little 
to lure Britisli tourists to the U. S. and that he plans to 
urge the State Department to take steps that will correct 
this dcficicncs'. 


— M'asliingtoii staff 
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Sp«cf Technology 

Soviets Hoped to Impact Mechta on Moon 

Three-stage vehicle designated CH-10 had initial 
660,000 Ih. thrust; 13 stations tracked flight. 


Bonn— Soviet luu;ir rocket Mcclita 
i.\W Jiiii. 12, p. 26) was kuinched at 
10 a. 111 . Greenwich Mean Time on 
Jail. 2 bv a tliree-stage, 104.9-ft- veliicie 
•inel was intended to iiiinact on the 
moon at a point roughly along its 
equator, rather than to miss the moon 
bv 2.187 mi. as the Russians now siy 
it did. 

l.aunching \chicle. which carries the 
designation Cll-10. had a gross weight 
of 5i2.000-lb., an initial thrust of 
660.000 lb., and was similar to those 
used to launch the tliree Soviet Sput- 

Dociimented reports from the USSR, 
inehiding projected flight paths, make 
it clear that the rocket's target was 
the moon. 

'Ilie rocket was launched from a 
point at 47 deg. N- latitude and 62> 
deg. K. longitude, slightly to the north- 
east of the .\ral Sea on the border of 
Kuropean Russia. Tliirtecn tracking sta- 
tions sueeping from Prague. Czecho- 
slovakia. to \'otoshilov neat the Pacific 
Ocean follossed the rocket as it headed 
first south, then turned in an easterly 


Nuclear Plane Budget 

Washington— .\tomic Energy Coinniis- 
sinn is asking Congress for $68.7 inillion 
for work nn aircraft propulsion reactors 
in Fiscal I960. This is $160,000 more 
li.an ill Fiscal 1959. AF.C also b asking 
$25.9 niillinn for missile propulsinn re- 
actor ssnrk. np $5,055 inillion ftoin 
Fiscal 1959; and $12.1 million fni satel- 
lite power sources, an increase of $5,065 
million. 

Ihidiscloscd amounts for aircraft and 
misslc nuclear propulsinn also me con- 
tained in \ir Force and National .\cro- 
nciitics and Space .\dnilnlstratiun budg- 
ets. In (lb budget mc-ssage to Congress, 
I’residcnt l'’isc-nhowcr said: 

"Work will also continue, at about 
the same level as in 1959. on the de- 
sel'ipmeiit of a nuclear possctplaiit for 
militarv aircraft. Until such a powcrplant 
is sncccssfnily developed, and the tecli- 
nieal problems involved in o|ierating a 
imclear.|iowcicd aircraft safely arc solved, 
tliere b mi practical military* value in 
attempting to build the airplane itself. 

"It is the judgment of mv scientific 
advisers, w'bieh 1 approve, that the ^sacc 
of this jirogiam should ennUnne In be 
geared to valid teebnieal considerations.” 


direction. .Aiiglt of injection wus 71 
dog. from lire vertical. 

•\ guidance svstcin utilizing a per- 
for.ited progr.imming strip in the vehicle 
for crarse cnntrol and a ground-based 
radar directional bc-.im for precise con- 
trol |)crmittcd the Russians tii conic 
within s deg. of their target. Key to 
the Soviet success was ability to ait off 
third-stage btiriiing with 0.1 see. ac- 
curaev when the rocket had achieved 
escape v clocitv of 6.98 mi./sec. on pte- 
ordained path. Soviets sent entire 
5.24$.76-lh. third stage rocket anit.iin- 
iiig guidance and payload into sjiace, 
following pattern of Sputnik 111 launch- 

Top priority was given to cliuiina- 
tioii of iion<sstntials. No provision 
was made for destruction in flight. 

hour transmitters relayed scientific in- 
fotmalion to earth. A fifth transmitter 
was installed as a standby in the t -ent 
the other four failed. For the first 
time, all electronic equipment in the 
rocket was fully transistorized and 

P rinted circuits were inairporated. 

filch of the high purity germanium 
required came from Gommiiiiist China. 

Additional indication that Mcchta 
was aimed for a direct moon strike 
is the apparent absence of am* vcmict 

CH-10 launching vehicle consivts of 
a first stage, which is a modified l'-?.\ 
ICRM; a second stage, a modified 1-2 
IRHM, and a third stage specifically 
designed for spice flight. In contrast 
with Sputnik l.iunchings. Mechta first 
stage was supplemented by two solid 
fueled Golem 5s to ensure that esc.ipe 
vcloeits would he re-ached. Golem rock- 
ets are empUived militarily as uiidcr- 
vvater-to-air or as surf.icc-lo-air missiles. 

.An exotic fuel consisting of hydro- 
carbon with boron additive was used 
with liquid oxygen in a ratio of 2.4:1 
for all three stages. 

Unexpectedly strong magnetic fields 
|irior to third stage cut-off liel|)ctl pre- 
vent the Soviets from hitting the* moon, 
but the neat-miss confirms functioning 
of all systems within tolerable limits. 
Release of five-gram sodium cloud bv a 
|ireset timer provided the first inde- 
pendent check of CII-10 performance. 
Data from pliototlicodolitc fracking was 
cx|jcctcd to be available about one week 
after launching. However, liighlv -de- 
tailed iiistriiment rradings scut in coded 
form from Mechta arc expected to re- 


quite about six months for evahratiou. 

Staging details include; 

• First stage; Gross weight lS4.800-lb. 
including 167.200 lb. of fuel; length 
53.1 ft., diameter 15.7 ft., uniform 
throughout; thrust 4S4.000 lb. at sen 
level supplemented by SS,000-lb. thrust 
from c'dcli of two Golem engines for a 
total initial thrust of 660.000 lb. 
Golems were jettisoned at 6.600 ft. and 
thrust dropped to 4S4.000 lb. hirst 
.stage liquid-fueled engine burned out 
at aO sec.. ;ifter increasing its thrust by 
16% for a thrust at altitude uf 562.000 
lb. Burnout initiated ignition of .second 
stage, but sep.ii;ition vi.is rielay-ed Iw-o 
and one-half sec, until second-stage en- 
gine was oirerating ;it full timist. 
Separation of first st.iges was by ex- 
plosive bolts- Speed uf the vehicle after 
first stage hiiniuut w;is l-.DO mi. sec. 

• Second stage: Gro.vs weight 115,500 
lb. including 94.600 lb. of fuel; length 

51.4 ft-, diameter 15.7 ft., iimform 
throughout; thrust 410.000 lb. Buniing 
time of seeuud stage w-as 55 .see. by 
which time the vehicle had reached a 
velocity of 5.56 ini. sec. 4'-2 liquid 
propellant engine was higlily modified 
to utilize exotic fuel in plate of alcohol 
and liquid o.xv-|cu iisetl in IRBM Con- 
figuration. lliitd and final stage was 
ignited approximately two anil one-half 
see. before se-|iiration of second stage. 

• Third stage; Gross weight 24.160 
lb., including 20.900 lb. of fiick length 
20.3 ft.; di.imetCT tapering from 5.5 ft. 
at base; llimst 99.000 lb. T'he st-.ige 
contains a glinular iiistnimeiit pactige 

24.5 in. in diameter weighing 797 lT>. 
Burning time was 50 sec., at which 
point missile had been accelerated to a 
velocih- of 6.98 mi. /sec. necessary for 
veliic'le and piyln;id to escape from 
eartlTs gravit.itional pull, 'Tot;il time 
for launch to third shigc cutoff was 
190 sec., including tvvii separation 
[xriods of tw-o and imc-half sec. each 
during which the vehicle cixisted until 
the next stage developed full tliaist. 
Ill place ol the black anti white stripes 


B-70 Pod Bidders 

Competition on aii alert |xid for the 
North , American B-70 Mach 3 bomber 
has been nam>w-cd to three bidders— 
Bendix. Temeu and a Bcccb .Aircrjlt— 

Beech acting a.' team leader. Alert jiods 
will vnppiv continuous povver as well as 
extra pnw-cr for starting pni|ioscs. Units 
probably vvill be built around a shaft 
turbine engine in the l.OOll hp. c-atc- 
gory (,A\'’ Nov. 3. p. 25). 
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Polaris Checked Out at Cape Canaveral 

Ground checkout is under wav on Lockheed Polaris Reel ballistic missile at Cape Canaveral. Fla. Note pow-cr cables connected to missile 
from umbilical tower at right. Access tower at left is moved onto lamieli |>ad on rails to allow technicians to work at various levels. 
Designed to be fired from midcr water. Polaris w*il] he installed on submarine George Washington, first jmcle-ai.|>owvted submarine spe- 
clfinlly designed for tins mission |.\\V Jan. 19. p. 52). 


used uu US Pioneer III tu control in- 
ternal tempcmturcs, Soviets painted one 
half of their instrument package white 
and the other half black. 

Thrusts in second and third stages 
provided sufficient resene power tu spin 
the v eliicie to 60 rpm, using tlie giapli- 
rtc guidance rudders to provide stanility. 
Iii contr.ist. airrent U. S- practice is to 
use as many- as eight vernier rockets to 
spin moon probes. 

• Launch; The Soviets report that the 
launching took place "on time." 'Teams 
responsible for electronics, powcrplant. 
fueling and airframe, as wcl! as ground 
equipment handling crew were present 
ill Bunker CL-57 ne.ir the launching 
]5id at the time of the firing. Control 
headquarters were located at a pre- 
ciselv measured distance of one kilo- 
meter (3,280.84 ft.) from the pad. In- 
terferometer checked the distance to 
five ilecimal-placc accuracy between the 
vertical axis of rocket and vertical axis 
of Doppler tr.ickcr at main control sta- 

h'iring procedure is described as fol- 


lows: Sixty miinitcs prior to firing, elec- 
tronic equipment in the main control 
.vtatioii and in 12 subvidiary tr.icking 
stations w ith which it is linked by land- 
line were sw itched on and checked. Ten 
miiuitcs prior to firing, the proaxlure 
i;. repeated and alignment between .sub- 
sidiary- tracking stations and main con- 
trol station is cuntiiiiioiisly mainhaiued. 
Rockets Checked 

At the launching pad 60 min. be- 
fore firing, .ill rocket instruments arc 
checked, l-'uel is checked and evapora- 
tion losses topped off. h'rom 10 iniii. 
k-fore firing, running cliecks arc main- 
tained tin rocket instruments, on ver- 
tical positioning of rocket and on Kiel 
hanks. .At 10 sec. prior to firing, the 
nifrogen-driveii gyroscopes in the rocket 

Fuel for engine rim-u|) is piped in 
from an outside source and a cartridge 
is fired to ignite the first-stage thrust 
chamber. .At 5 sec. before launch, gyros 
must lie .it full speed, first stage turbine 
must be at full speed, rocket must be 


delivering full liquid-engine tlmist of 
484.000 lb. 

If one of these three condition.s is not 
fulfilled, launching will be prevented 
antomaticallv. Between inimia 10 sec. 
and iiiiniis 5 sec- firing c-.ui lie scrubbed 
maiuially- if any of crews in bunker 
detect a defect via instrument panels 
or visually. .\t mimts 5 sec., with bulks 
full, gross weight is sent to a com- 
pnter at the main control station. Kx- 
tcriial fuel feed is cut out and, simul- 
hineoiisly. the feed from first stage tanks 
cut in. All three functions arc auto- 
niaticallv- performed. .At Time Zero, 
vv ith conditions normal, the launcli but- 
ton ignites solid-fueled Colcins and 
throws off retaining anchors, launching 
the sehicic. 

Tracking is accomplished bv one 
iiuister and 12 other gcographieallv 
sc-jxiratcd shJtions. c-ach outfitted svith 
Doppler, radar and phototheodolite 
equipment. Dahl from these three meth- 
ods are supplied to a computer, and the 
rc.sults fed to an IBNt-type elcxrtronic 
coiiipiiter. All three trackers ate fixed 
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t(i H coinnion tiil>iiliir moiiiitiiig tli<it l^ 
mov'.ible about its \ crtical and horizontal 
axes. 'Hu; cntiio system is suppotted 
(111 a concrete- base. 

Hopplcr IS comcntional, utilizing 
.ijKirabolic reflector. Radar operates on 
1 2 cm. viniclcngth, emnlos ing an an- 
tenna approxiniatciv 9.8 ft. in diameter. 
I lieodolite uses .\skania system, with 
some of original parts teportcdly liai iiig 
come from West Gennanv wlierc they 
aa- manufactured. iTieodolitc is worm- 
gear driieii, protected from reflection 
,md magnetically shielded. 

Each of the 12 auxilian tracking 
stations is equipped «itli ideiitieal 
Doppler-radar-phototheiidolite trackers 
to the one at tlie master control station. 

landlinc network ties each of the 
auxiliary tracking stations to the master 
station, as well. 

Station Locations 

Location of the 12 auxiliary tracking 
stations is as follows: 

• 59 deg. 46 min, 18 sec. N.. 10 deg. 
19 min. 39 see, K.. near Poltava. 

• 50 deg. 06 min, N.. 14 deg. 17 min. 
Is., near Prague. 

• 47 deg. 29 min- 58 sec. N,. 18 deg. 57 
min. >2 see. K„ ne-ar Budapest. 

• 55 deg. 12 min. N-. 60 deg. 57 nun. 
E„ near Kischtini- 

• 60 deg. 01 min. N„ 30 deg. 05 min. 
i'2. ne-ar Ststrorsezk- 

• 64 deg. 15 min. N., 40 deg. 45 min. 
1-2. neat .-\rchangcl. 

• 56 deg. 08 min. N.. 3S deg. 55 min. 
Is., between Nogiitsk and Kirsliatz in 
uciniti' of Moscow. 

• 55 deg. 00 min. N-. 68 deg. 42 min. 

1'2, nc.ir Pctropa'lm-sk. 

• 50 deg. 48 min, N- 30 deg- 28 min. 

I-;., neat Kies. 

• 51 deg. 18 min. N., 118 deg. 02 min. 
h... near Kasikntzi Gas. 

• 45 deg. 16 rain, N,, 152 deg. 18 min. 
K„ neat Voroshilov. 

• .-Mina Ata Observatory. 

,\t 10 min. prior to firing, the main 
tracking .station begins constant tran.s- 
nnssion of a sine u-.nc signal to sub- 
sidiary stations. The sine nave estab- 
lishes the norm for time, teni|)erature. 


F-IOIB Strelchout 

VN'ashington— Ihodiiction of McDon- 
nell F-IOIB iiirciaft has biaiii strctclied 
ont bv the ,\ir Force, redueiag the ptc- 
siiHish-jilaiincd peak rate of 25 |ilaiics 
per inoiitli to 20 per month. McL^nnell 
uill by off approximately 1,000 employes 
directh and iodircetlv engaged in F-IOIB 
production as a result o( the stretchmit- 
No reduction in .\it Force orders is in- 
sxihed, and production under the iiew 
schcdnle will extend through December. 
I960. Present McDonnell cmploMnciit 
is 25.800. 


Rocket Enjtinc Conlracl 

yVasUingtnn— i-'oriiul contract for 

8102 niilliuii to finance the design and 
development of a 1-5 million lb. tlimst 
single combnstioti chamber liquid fuel 
rocket has been awarded Roekctdyiic Di- 
vision of North .\meric.in Aviation bv 
tlie National .\cronautics and Space Ad- 
ministnitioii. Work coveted bv the con- 
tract alreudv lias begun and will continue 
lot four to sis years under the present 
agieciiient. Selection of Kocketdvne for 
this work was made in December alter 
bids had been submitted in October by a 
selected number ui engine manufaetureis. 


Iiuinidity. ptessiirc and wind, .Auxiliary 
stations correct tii norm and arc in 
phase when their locally generated sine 
ssiue is coincident mth the sine wave 
tnmsmitted from master station. Each 
.mxiliary station is also equipped with 
program control c.ird identical lo the 
line at the main station, establishing 
ideal p.ilh of tucket. 

-After lauiieli. each auxiliary station 
sends a signal to the master station 
indicating sshetlier it has the rocket on 
beam. Infonnatioii from the master 
tracker and .ill reporting auxiliaries is 
fed into the master computer, which 
provides a correcting time pulse if neces- 
satv. Correcting time pulse goes to 
lie-.im timer, timer in missile and timers 
at anxiliati tracking stations. Ciinect- 
ing pulse to missile timer is sent as 
amplitude modulation of the ante-nnu's 
be-.nn. 

.Anv subsidiats station that i-. not in 
phase with the main tracking station is 
automatically blacked from re-lay ing in- 
formation. Power supply for tr.ieliing 
stations is taken from a.c. net and 
eomerted to d.c. in order to power 
more precise d.c. driv ing motors. 
Guidance and Control 

Guidance and eontrol equipment was 
physically located in the third stage of 
CIl-lO and on the ground in the ma.ster 
control center, J mi. from the launch- 
ing p.id. 'Ilie rocket can best be 
described as "time-gnided." .All con- 
Ituis were progtainmcd. but additional 
ground-to-niissile fine control was ob- 
tained by tiding the 'chiele on a beam 
projected b\- a p.irabolic antenna. 

The ideal flight path was prugr.imnied 
on an alimiimim-|)erforatcd card driven 
by an oleetnmic quart-/, timer both 
housed in the rncket. .A petfor.tlc-d card 
similar to the one inside the missile 
and carrying idcntieal command.s pto- 
gtanmieci the antenna's movement from 
the ground. l-'.leetroniC timer in the 
rocket was pulse svnelitonizcd with an 
identic-.d timer on the ground. 

Guiding beam vv-.is powered by a 
5.000 watt transmitter, cn-.stal con- 


trolled on a 12 em. wavelength. .An- 
te-mia is 85.2 ft. in diameter. Signals 
to position Iwam guidance antenna vvere 
sent from a giant computer similar to 
the IBM-704 to hvdraulic actiiators- 

Oistortions of antenna's reflector sur- 
face due to temperature changes were 
measured bv tliernrucouple-s which re 
laved information to a eunipiiter vvliicl 
made the nca-ssaty correction via hy- 
draulic cv-liiider to m.untaiii correct 
focus of antt-iina. 

Fuel Systems 

Ihrust chambers utilized on all three 
stages were designed for non-hy perbolit- 
exotic fuels. Nozzle of engine and its 
Ihiust chamber were lined with tung- 
sten c-Jrbide. Smiilar lo prev ious .Sput- 
nik velricles, Meelita thrust chambers 
had a scries of premix di.mibers ar- 
ranged round their circumferences to 
ensure a perfect fuel mix in the cham- 
ber. 

The Soviets claim that the inclu- 
sion of ptemix chambers in the design 
also enabled a higher pressure to be ob- 
tained in the thrust chamber, giv ing an 
exhaust velocity at altitude of 9.345 fps. 
to 10,000 fps. Icompared w ith the maxi- 
mum of 9,000 fps. reportedly obtained 
with the Vanguard cliainberi. Pressure 
of 350 psi. in the chamber dropped to 
10 psi. at the nozzle tip. Higher pres- 
sure in the chamber and a temperature 
of 5.S601'. made possible a fuel tecom- 
hination jirocess. 

-Although the flame tempenitiire in 
the thrust chamber was in the range of 
5.S00F. twill cooling svsfcms serv- 
ing the diamber on the one hand and 
the nozzle throat and nozzle pro|3er on 
the other hand combined to limit vv-all 
temperature to 1,1 12F. Instead of using 
li<|iiid oxvgcn oxidizer as a cooling 
fluid, the Soviets used a portion of 
the fuel vv-hidi was t-ircnl.ited by pump 
through jackets around thrust chamber 
and nozzle. Thermocouples scanning 
the dianibcr vv-all controlled the rate of 
aiolant flow in relatioiv lo wall temper- 


Buiilelle Rctvi^u.c 

llagetstnvm. Md,--Richa^ S. Boutcllc. 

Fjiicliild Kiiginc & .Airplane Corp. board 
of directors less than a iiuiiitli ago, re- 
signed last w-eck. No reason was given 

F, F. New'bold. Ir., vice president-mar- 
keting and engineering, was elected to 
the Imard to fill the vacancy. Boiitdle 
had served as vice president and general 
inanagcT of Fairchild's .Airplane Division 
from 1941 to 1949 and served as presi- 
dent of the coin|iauv from 1949 to la-st 
December when he was elected vice 
cliairmaii. .At that time, he was replaced 
as president by James II. Camiiehael. 
former president of Capital -Airlines. 
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Mercury Rockets 

Bristol, Pa.— National Acmnaiitics and 
Space Administration has awarded lliio* 
kol Chemical Corp. a $2,383,173 eon- 
tract for research, development and 
delivery of brge. solid propellant rocket 
motors for NASA'.s man-in-spacc pro- 
gram Project Mercury. 

An improved version of the XM33 
whitli 'I'hiokol developed for the first 
stage of the Polaris IRBM. the motor 
will be adapted for use as a booster for 
Project Mercurv test vehicles. The mo- 
tor will probably be used in clusters. 


atua-. Pumps also maintained fuel at 
critical pressure to prevent foimatimi of 
air locks in fuel lines. .After passing 
through the cooling system, the fuel 
was mixed with cold fuel in the tanks. 

Fuel and liquid oxygen were injected 
in a ratio of 2.4 to 1 into ptemix cham- 
hets Incited around the up|)er halt of 
the tlirust chamber through individual 
injectors. Injection pressure varied bc- 
tw-een 1,918 and 2.556 psi. according 
to the amount of thrust r^uited .it the 
nozzle to keep the vehicle at its preset 
v-eloeitv. The amount of thrust required 
at anv time during flight was deter- 
mined bv an integiatot located in the 
missile third stage u-orking in conjunc- 
tion with the third induction coil of the 
stabilizing system. -After mixing in the 
l>temix chambers, fuel was forced 
through a multi-jet nozzle located across 
the base of the preinix chamber and 
into tlie tlirust chamber proper. 

.All liquid oxvgcn and hy drocarbon 
injectors in tlic third stage were pro- 
vided with magnetic needle valv-t.s actu- 
ated by a metallic conhact strip posi- 
tioned at the end of the perforated pto- 
gtamming card. By stopping the flovv- 
of fuel bv individual valves located di- 
lectlv in' front of the injectors, the 
,Sov-icts prevented a combustion 'pop- 
back' which might have thrown the last 
stage off course. 

Fuel Supply Pumps 

Fuel supply pum|)S used in all three 
stages of the veliiclo vve-te driven by 
steam turbines. Hot gas bled off from 
the .side of the thrust chamber was fe-d 
to an expansion chainlscr where steam 
was generated at a pressure sufficient to 
drive the fuel pumps. In tlie initial 
stages of ignition when no siitplus gas 
was av'.iilabie to drive the pumps, steam 
was generated bv firing a heater catt- 
ridge in the turbine steam system, llic 
cartridge was timed to remain burning 
until the vehicle engine was operating 
at full thrust and hot gas could lie 
drawn off from the thrust chamber. 

Transniittcis started operating at 10 
min. before zero time and w-crc iiiter- 
coupk'd with a magnetic trijj system so 
that, should tr.insmitter failure occur 


E t to liuniout of last veliicle stage. 

sv-stcin would be cut off and vehicle 
leave its path, Re-ason for this was ap- 
parent unwillingness of Soviets to have 
Meelita traveling through space as a 
"silent" rocket. 

Rixikcf’s outer skin of chrome-plated 
steel was rolled onto duraluminum and 
electron (an alimiiuiim-magnesium al- 
lov with a trace of sodium) ribs and 
spiirs. then riveted into place. Transi- 
tion sections between stages were made 
of heat-resistant cliromc-molybdenmu 

ITic Soviets have been extensively 


studying re-entry problems and may 
have made sufficient advance to be able 
to use modified Mcchta configuration 
to bring a rc-entrv vehicle hack to 
earth. Soviets have been experimenting 
with water jacket cooling (now believed 
to have been discarded due to excessive 
wciglit involved) and with simple 
wooden jackets. 'Hie latter inetbod en- 
closes the nose cone of the re-entry 
vehicle in a wooden jacket dimensioned 
to smoulder and burn awav during the 
relativclv short rc-entrv time, leaving 
the nose cone of the satellite reasonably 


Germans Begin Final Negotiation 
For F-104 Pnrehase, Licensing 


Bonn, Gcrnianv— b’inal negotiations 
lot purchase and license production of 
Lockheed i•'-104 series Staifightcrs by 
West Gcmianv started here last week. 

Talks arc continuing between tbe two 
.American manufacturers directly in- 
volved-Lockheed .Aircr.ift Corp- and 
General F.leetric Go., manufacturer of 
the planes' (79 turbojet engine— and the 
Federal Republic's Defense Depart- 
ment. actual license bolder. 

Hopes are that the contracts will be 
signed bv tlic end of tliis month. 

Germany's major objective is re- 
building its aircraft industry by inject- 
ing a healtliv |)roduction order. Con- 
seqiicntlv a prime (|ucstion remaining 
in negotiatious is the proportion of 
|)urcliased engine-airframe combinations 
to those manufactured under license. 
Both -American companies have been 
asked to submit a range of proposals 
starting with low qoaiitity purchase and 
liigli qiiantitv production and varying 
bv blocks of aitframe-ciigine combina- 
tions to exactly the opposite. 

So far there lia.s been no firm com- 
mitment on the number of complete 
Starfigliters to be bought. During tbe 
long buildup that preceded these final 
ne'gotiations, various German sources 
inoicited numbers between a liandfiil 
and tlie entire order of proliably 300. 
But .Avi.vnoN Wekk has k-amed that 
current proposals favor the outright 
purchase of 50 or more fully-equipped 
readv-to-fight airplanes for delivery 
early in 1960. The remainder would he 
built under license. 

One startling develoument is that 
about half of this purcliascd kilcli is 
reported to be two-seater all-weather 
versions of the Starfightcr (AW )an. 
19. p. 35) slated for the Gcnnan Navy, 

AA’hctbcr the Starfighters arc in- 
tended as replacement equipment or 
additional strength is not known, hut 
the latter seems mure likely. 

Because of the difference in lead time 


between engines and airframes, in- 
formed obseners believe that the initial 
order for the Gener.il Electric )79 
turbojets will he for a qiiantitv con- 
sidctablv higher than the number of 
purchased airframes. Current estimates 
arc that the remaindet will probably 
he built bv Bayctische Motoren Wetke 
(BMW) under license. 

Quantities ordered will depend on 
cost balana's of the proposals made by 
General Electric and Lockheed. Li- 
cense fees will varv depending on the 
number of units purchased from each 
coinjsiiiv. .Against these fees must be 
balanced the economics of home pro- 
duction by an untrained German in- 
diistrv just beginning to feel its growtb. 

Strongest opposition to large-scale 
tooling and license production conics 
from German government economists, 
i'hev feel the I'-I04 could be a one- 
shot order with no repeats. 


French-German 

Transport 

Bonn— Compromise has been reaclicd 
Ixitwcvn French and Gciman ptu|iosal5 
for a medium attack transport for equip- 
ping the air forces of both countries. The 

weight of 99.000* lb. and' a payload of 
17,600 lb. .A prcitotyiie lias been re- 
quested within two years. 

I'lnal design, which nmst be approved 
bv the air subcommittee of the f'rench- 
ItaliaiiGetman armameuls pool, vsill be 
based on tun FtciicIi and two Cennaii 
proposals. French pinposais are by 
Brcgiict and Nord .Aviation. German 
ones arc from Ilambutger Fhigzcughau 
and AA'escr Flugzcugbaii, Group of 
Frencli and a group of Gcnnan com- 
panies will produce the airplane. 

Transport agreement is first major 
joint project to be arrived at since thrct- 
comcred annainents pool between Bonn- 
Paris-Roine vvas established at the bc- 
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Spending to Current Level 


Budget Holds 

By Evert Clark 

Washington— Eisailiowcr Adniinis- 
tMtion last week asked for a balanced 
budget for I' iscal 1960 tliat would hold 
defense spending at about the current 
S-11 billion level. Congressional aiti- 
cism already has indicated, however, 
that there will be some upward levi- 

In sending his S76.8 billion national 
budget request to Congress, President 
Eisenhower said "this budget assures 
that essential defense needs ate met.” 
.\itcraft inventories eontinue to de- 
crease under the budget. Missile spend- 
ing, slightly increased, will buy a 
higher pereentage of operational hard- 
ware as some missile systems move out 
of the development and test area and 
other systems are canceled. 

New aircraft procured will total 
1.6i0-with 70s going to Air Korce, 
688 to Navy and 239 to Army. This 
is about 1 50 fewer planes than are being 
procured in Kiscal 1959. 

hot the first time this year. Defense 
Department has shifted some aircraft 
and missile development and test funds 
out of procurement accounts and added 
them to the old reseatcli and develop- 
ment accounts, creating a new budget 
category called ' research, development, 
test and cvaliuition.” 

Because of this change, comparisons 
witli previous years are made most ac- 
curafclv bv adding the new ptocute- 
incnt and a'.scatdi categories together. 

I iicse totals show that Defense De- 
IKirlment will obligate S868 million less 
in new money for developing and Imv- 
ing aircraft and missiles than it did in 
Fiscal 1959 and will pay out S119 mil- 
lion more in these areas tlian it did in 
lisc.il 1959. 


Figures in tire accompanying table 
of major expenditures and obligations 
for the three armed services (see p- 51) 
do not reflect the change in accounting. 
Tliey are presented on the old basis so 
that three-vear comparisons may be 

Defease is requesting S41.I90 billion 
in new funds for l''isca1 1960. Tliis in- 
cludes S5q0 million to be transferred 
from 1959. To this will be added S700 
million which Congress gave the De- 
partment last year over and above tlie 
Administration's request but which 
Defense did not spend. Effective figure 
fill new obligitional authority is there- 
fore S41.890 billion. 

Spending Estimate 

Defense expects to spend S40.945 
billion in Fiscal I960. Of this, S6.265 
billion will go for proturement of air- 
craft and S3.§25 billion for procurement 
of missiles. Another 53,384 billion 
will be spent for research, development, 
test and evaluation. 

Defense expects to obligate S6.197 
billion for aircraft, 53.548 billion for 
missiles and S3.772 billion in the te- 
seareli and test category. 

Operations and maintenance for the 
Department will run at approximately 
the same 510 billion that is required 
for Fiscal 1959. 

Tlie President asked for extension of 
tlic tax on corporation profits for an- 
other veat and an indefinite extension of 
tlie Renegotiation Act. 

.\ir Force portion of the new obli- 
gational authoiitv requested for 1960 
is S18.682 billion, down 5135 million 
from last sear. Navy's share is S11.370 
billion, a decrease of 5428 million; 
.\rmv’s share is 59.357 billion, an in- 
crease of 514 million. Transfers would 


give Army an additional $200 million. 
Navy S90 million and USA!' 550 

Ait Force c.xpccts to pav out 518.675 
billion, or 5518 million less than la.vt 
year; Navy expects to spend 511.596 
billion, or 5124 iiiiilion mote than last 
year; and Army expects to spend 59.264 
billion, or 599 million more than last 

Office of Secretary of Defense, which 
includes the Advanced Research Proj- 
ects Agency appropriation, is asking for 
51.441 billion in new funds, an increast 
of 5162 million. It expects to spend 
51-410 billion, an increase of 5240 
million, 

ARP.\ itself is asking for 5455 mil- 
lion in new obligational autboritv . Con- 
gress last year gave ARP.A 5520 million, 
but this was adjusted to 5599.742,000 
after civilian space projects were trans- 
ferred to National .6cronautics and 
Space Administration. 

ARPA's budget calls for new aii- 
fboritv to contract for S307 million in 
militiirv- astronautics and related equip- 
ment. 5128.1 million for missiles and 
related equipment, and S1.8 million for 
military sciences. Expenditure figures 
are not available but will be in approxi- 
mately the same ratio as obligirtions- 
aboiit 68% for astronautics and about 
28% for missiles. 

The following figures for aircraft and 
missile pracurement and tcsearcli. de- 
velopment, test and evaluation in the 
tlitce services are taken from the new 
method of accounting. This me.iiis tliat 
funds previously listed in procurement 
accounts but used to support rescarcli 
and development work have begun to 
be transferred into the research ac- 


New Money Requests 

I'liis process is not yet coiiipletc. 
however. US.61''s test models of the 
13-58 Hustler, for example, are still 
listed under procurement. .6rniv is 
farthest along in transfening, Navv is 
next and US.AF "still has some things 
in procutement tliat may after further 
consideration be transferred,” according 
to Defense fiscal officials- Here are the 
figures; 

• USAF is asking $4,409 billion in new 
money for aircraft and 52.601 billion 
for missiles. It expects to spend 54,362 
billion for aircraft and 52.768 billion 
for missiles. It is asking 51.150 for ic- 
scatch, development, test and evalua- 
tion, and expects to spend 51-011 bil- 
lion in this categorv. 

• Navy is asking $1-725 billion for air- 
craft and $645 million for missiles. It 
expects to spend $1,778 billion for air- 
craft and 5593 million for missiles. Rc- 


Airpower Program 

.Actual; Flaiiiied: 

End End End End 
FT 1957 FT 1958 FT 1959 FY I960 

Air Force 

Wings 137 117 105 102’ 

-Active Aircraft Inventory 25,969 22,578 20,358 19,982 

Navy 

Cartier Air Groups 17 17 16 16 

Carrier Aiitisubiiiarmc Squadrons.... 20 22 22 22 

Fntrol and Warning Squadrons 39 39 42 

Marine Air Wings 3 3 3 3 

Active Aircraft Inventory 11.617 10,533 9,500 9.200 

.Antiaircraft Missile Battalions 65 71 734 

Acbve Aircraft Inventory 4.-I47 5,027 5,289 5,563’* 

• Strati^ie 43; Ait Defense 25; Tactical 34. 

Includes 2.558 Helicopters. 
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Major Expenditures and Obligations 



search and development request is S97I 
million, and expenditures for this will 
be 5922 million. 

• Army is asking $63 million for aitcr;ift 
and 5302 million for missiles, and ex- 
pects to spend 5126 million for ;iircraft 
and 5463 million for missiles. Research 
and development request is 51.047 bil- 
lion and research expenditures arc 5909 
million. 

USAF loses two air defense and one 
tactical wing, dropping from a total of 
105 combat wings to 102 (see table 
P- ?0). 

Reason.v cited for the air defense 
cuts arc entry of more Century Series 
fighters into five inventon-. mote and 
bettor air-to-air missiles and appc;irancc 
of the Boeing Biimatc interceptor mis- 

Avxragc active duty personnel is 
expected to stand at 848,607 bv the 
end of Fiscal I960. 

Active aircraft inventorv. including 
support squadrons, will stand at 19.982, 
a reduction of 376 aircraft from the end 
of Fiscal 1959. MATS squadrons will 
decrease from 27 to 24 but ovcrxill ton- 
mile capacity will inetcasc. 

Air Force Program 

USAF program in Fiscal I960 will 
include; 

• "Considerably highci" procurement 
of Boeing B-52 bombers, Coiivair B-58 
bombers and Booing KC-135 tankers 
than in 1959. By the end of Fiscal 
1959. all 11 heavy bomber wings will 
have been converted from 30 Convair 


8-36s to 45 B-52s each. Portion of a 
12th wing also will be operational. Bv 
tile end of Fiscal I960, first fuli sqtuid- 
ron of B-58s will have been phased 
into Strategic Air Command, 

■ No procutement of interceptors and 
fewer rightcr-bombets. .All-vvcatlier Re- 
public F'-105 will be procured. Program 
has moved more slowlv than expected 
in Fiscal 1959. 

• Activation of the first wing of stra- 
tegic missiles. 

• Verv little new money for the Doug- 
las 'l1ior and Chrysler Jupiter inter- 
mediate range ballistic missiles. If more 
N.ATO counftics accept tlicxe missiles, 
they will be bought from inihtarv as- 
sistimcc funds. Any to be used as space 
boosters would be boiiglit bv .ARP.A or 
N'.ASA. 

• Continued sup])ort of the "accelet- 
ated” Atlas intercontinental ballistic 
missile program, whiclv wil1>econie op- 
erational in Fiscal 1959, y.us a 50% 
increase in the Martin Titan ICBM 
program and a 40% increase in the 
Slinuteman ICBM. These percentages 
include construction monev and do not 
mean 50 and 40% increases in devel- 
opment effort onh. 

• Continued development of the North 
American B-70 bomber and F-108 in- 
terceptor, and continued development 
of Dyna-Soar. 

• Substantial increase in electronics and 
communications equipment, mucb of it 
for air defense. S.AGE and the biillistic 
missile early warning system account for 
nnc-tliird of the electronics and coni- 


niunirations ptocureinent funds, not 
counting avionics in aircraft and mis- 

• Accelerated production of tiic North 
-American Hound Dog air-to-siirf;i« 
missile for the B-52G. 

• Continued procurement of tlie Mar- 
tin Mace and procnremciit of an im- 
proved model of Bomarc. 

• Increased requirements for target and 
drone missiles for testing aircraft and 
missiles and training crews. 

• Development of an “advanced air-to- 
air missile for air defense.” 

US.AF aircraft and missile funds 
break down this way; 

• Aircraft ptoeiirement and |3roductioii 
-52-909 billion; gromul support equip- 
ment, S144-2 raiilimi; development, 
test and evnlualion support. 5515 

• Missile procurement and production 
—51.092 billion; ground support equip- 
ment. 5555.1 niillion; (fcvclopinent. 

Navy Program 

U. S. Navy Program in Fiscal 1960 
will inctude; 

• 668 new aircraft, bringing five active 
inventory to 9,200, a drop of 100 from 
last year (table, p. 30). Inventory by the 
end of 1960 will include 6()0 anti- 
submarine warfare aircraft. Proaire- 
ment w ill include Douglas A4D.s. Grum- 
man A2Fs. North American .Aijs. 
Chance Vought F8Us. McDonnell 
l''4IIs and improved patrol and search 
aircraft. 

• Two new anti-submarine w-arfare 
task forces. 

• 38 new warships and 13 conversions. 
New ships include one h'orrcstal-typc 
carrier, six guided missile deslrovcts 
and frigates and three nuclear attack 
submarines. 

• Advanced piocurcnieiit for long-lead 
time items for three more Polaris fleet 
ballistic missile submarines. A second 
submarine tender also is included. 

• Coiitmucd development of the Lock- 
heed Polaris fleet ballistic missile. Of 
tlic 5609 million that Congress gave 
Defense for Polaris above Admini.stra- 
tion requests, only 5308. 7 million is 
being spent in Fiscal 1959— for one 
submarine, one tender, and 571 million 
for reseatcli. 'Ilie remainder will be 
added to I960 Polaris funds. 

• Continued procurement of Convair 
Terrier and Tartar and Bendix Tabs 
sbip-to-ait missiles and Philco Side- 
winder air-to-air missiles. Raytlicon 
Sparrow III air-to-air and Martin Bull- 
pup air-to-surfacc missiles will become 

• Continued development of Bendix 
Eagle air-to-air and "remco Comis air- 
t(i-snrfacc missile. 

• Marine Corps procurement of Army- 
Raytbeon Hawk surface-to-air missile. 

• Procurement of submarine-, surface-. 
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■inrj air-launched tor|)cdocs and Asroc 
anti-submarine weapon. 

• Accelerated construction on the 
Pacific Missile Range. 

Aniiv’s ptogtaiii for l''iscal I960 in- 
cludes: 

• 70 Western Electric Nike-Ajax and 
Nikc-Hcrciilcs battalions to be opera- 
tional by the end of 1960. 

• Inventory of 5,365 aircraft, an in- 
etcasc of 7d from the end of 1959. 
riiis includes procurement of 239 new 
.lircr.ift. Inrentory will include 2.558 


By Ford Eastman 

5\'ashington — President Eisenhower 
la.st week proposed a S485-5 million 
budget to carry out programs of the new 
National Aeronautics and Space Admin- 
istration for I'iseal I960. lie also plans 
to ask for S48.3 million in supplemental 
funds for Fiscal 1959. 

'lire Fiscal 1960 estimate is S183.2 
million more than the funds now avail- 
able for Fiscal 1959 and about 5135 
million more than the airrcnt year 
when the proposed supplemental is 
included. 

Part of the Fiscal 1959 funds were 
provided solciv for the National Advi- 
sory Committee for Aeronautics, which 
formed the nucleus of NASA when it 
came into existence on Oct. 1. Ihc re- 
mainder was made available through 
appropriations and transfers after the 
agenev's aefiviation. The total, includ- 
ing the proposed supplemental, will 
amount to S350.4 million for the ciir- 

Tlic supplemental will include 53.354 
million for siilaries and expenses. 
520.750 million for research and de- 
velopment and 524.250 million for con- 
vltuction and equipment. 

In his budget message to Congress, 
the President said these funds will he 
used to provide tracking and control 
equipment at various locations in sup- 
port of scientific and developmental 
space vehicle operations; space propul- 
sion svstem development facilities, and 
fiicilities for the Jet Propulsion laibora- 
tory at Pasadena. Calif. 'Hie research 
and dev clopmcnf portion of these funds 
will be used cxclusivelv for contracts 
related to the |5rogram for developing 
the technology of manned sp;icc flight. 

Estimates tor Fiscal I960, which first 
must receive special authorization from 
Congress, will be broken down this 
wav; salaries and expenses, S94.4 mil- 
lion; research and development, 5333 
million; construction and equipment, 
557. S million. 

The 1960 estimates for salaries and 


liclicoptcts and 2,805 fixed wing. 

• 734 guided missile battalions and 
three lieavv field artillery missile groups. 

• Martin Peisliing 500-750 mi. solid- 
fuel ballistic missile will continue in 
development, and mav go into the 
procurement category, taking advantage 
of the phasing out of Redstone, for 
whicli there is no 1960 monev. 

• Continued development of Western 
Electric Nike-Zeus anti-missile missile. 

• Prociitcnient of tlic Gniiiiman Mo- 
liawk observation aircraft. 


expenses actually come to Slll.l mil- 
lion, but procurement of supplies and 
minor equipment for the various re- 
-search Centers, amounting to 516-6 mil- 
lion. will be funded under the 5333 
million rcsaitch and development ap- 
propriation. 

Hie 594.4 million balance for .salaries 
and expenses represents a 57-9 million 
increase over the current fiscal vear in- 
cluding the supplemental, and provides 
an increase in the total numhet of em- 
plovcs from S.951 to 9,988. 

Research and development estimates 
for 1960 are 5141.3 million above tho.se 
of F'iscal 1959 with the supplemental in- 
cluded. hut the next fiscal vear's con- 
struction and equipment estimates vire 
514.4 million below the eiirrent vear. 


,\ breakdown of the I960 coiislmc- 
tiou and equipment and salaries and ex- 
penses budgets by stations; 

• NASA hcadquarfcis in Wasliington, 

56.4 million for salaries and ex|)cnscs, 
an increase of 51.5 million over the 
current year. No funds were sought for 
construction and equipment. 

• Langley Research Center, Ilanipton, 
Va., 532. 7 million for salaries and ex- 
penses. an increase of 52 million, and 

54.5 million for construction. Ptojccls 
include thcmial structures tunnel al- 
terations, 5745 thousand; analytical 
computing equipment. 52.6 million; 
conversion of gust tunnel to noise re- 
search laboratory, 5315,000; conversion 
of test cell to noise test facilitv, 5290.- 
000. and heater and vacuum svstem for 
Cas Dynamics Labotatorv'. 5585,000, 

• Ames Research Center, Moffett F'icld, 
Calif., SIS.) million for salaries and ex- 
penses. an increase of SL8 million and 

56. 5 million for construction and equip- 
ment. Projects include; Data reduction 
center, 52.5 million; mass transfer cool- 
ing and Bcrodvnainic facilitv. 54 niil- 

• Lewis Research Center, Cleveland. 
Ohio, 531.7 million for salaries and ex- 
penses. an increase of 54.1 million, and 
56.8 million for construction and eqnip- 
ment. The projects include ion and 
plasma jet ^icilitv. 56 million; zero- 
power reactor, 5605.000; in-pile loop, 
5225.000, and land acquisition. 55,000. 

• High-Speed Flight Station, F.dwatds 
-\FB, Calif., 53.3 million for sal.iries 
and expenses, an inacase of 5520,900, 


National Aeronautics and Space Administration 
Research and Development Programs 


Fiscal 1939 and I960 


FY'60 

nsofdnllais) 

S 33.026 


118.34-t 


Satellite Applicatium Investigatiuns. . 

Space Operations Technology* 

(muiincd space flight, space leiidczvov 

S[)acc Piopiilsion Tecliiiology 

(solid fuel rockets, high-energy fuel c 

engines, space engines, auxiliary power 

S|)ace Systems Technology 

(advanc^ vehicle svstems, booster reci 
orbiting space kibotalotics) 

•Supporting / 


chniques) 
ts. 1-niil- 


and dahi 


Total 


Program 


37.661 

29,000 


28.000 

73.000 

64.200 


11,500 

S333.070 


ite, FY 1959-520.7' 
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$485 Million Asked for NASA 
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National Aeronautics and Space Administration 
Appropriation Summary— Fiscal 1959 and 1960 


Fiscal 1959 


Hscal 1960 


Salaries and Expenses 583.100,000 

Research aitd Development 50.000.000 

Construction and bzjuipmeiil 48.000.000 

Total Appropriations 5181, 100,000" 

Tiamfers from Department of Defaisc. .5154.619,332 

Ait Force 557,800,000 

,\RPA 67.200,000' 

Naw (Vanguard) .. 25,541.282 

•Army |JPL) 4,078,250' 

I'otal Obligatioiial Authority 53)5.719.552 

‘ Includes 58.000,000 transfer in process. 

* Transfer in proecss- 


Snpplenicnlal Regular 
r.stiniates Estimates 

53.354.000 594.430,000 

20.750.000 353.070,000 

24.250.000 57300.000 
548,354,000 $485,300,000 


548,354.0110 


and S2.8 million for construction and 
equipment. Projects include; building 
addition.s, 8995.000; analog computing 
equipment, 8350,000, and terminal 
guidance facilitv, 81.5 millirm. 

• Sjtacc Ptojcch Center, Rcitsvillc. Md.. 
SI4.7 million for salaries and expenses, 
an increase of 812.1 millinn over the 
e.vtimated figure for 1959, and 814 mil- 
lion for construction and cqui|)meut. 
Projects ])lamicd for the new center aa’: 
central flight control and range opera- 
tions hiiiidings. 83.3 million; space 
sciences laboratory. 86 millinn; instru- 
ment constniction and installation 
Inhoratorv. 83.7 million; utility installa- 
tions. 81 million. 

• Pilotless .Aircraft Station, M'allops 
Island, \'a.. 83.6 inillion for salaries and 
expenses, an increase of 82.3 niillion 
over the current vear. No funds were 
asked for construction and equipment. 

• Patrick AFB. Fla., facility. 855,250 
for salaries and expenses, an increase of 
827,850. No construction or equipment 
funds arc involved. 

• Western Coordination Office, Los 
■Angeles, Calif., S.80.000 for salaries and 
expenses, an intteasc of 830.395. 

• AA’riBht-Pattcrson AFB.Davtou. Ohio, 
822.000 for Siilarics and expenses, an 
increa.se of 8625. 

• Pacific Missile Range, Point .Argucllo. 
Calif., S3 million far construction and 
equipment. Funds ate for launching 
facilities, including a flight vehicle as- 
scmblv and check-out facilitv with 
equipment for special experiments. 

In addition, a total of 820 niillion is 
asked for construction and equipment 
at v-arious locations. Projects include 
global range tracking and commnnica- 
lion facilities and equipment, 810 mil- 
lion; facilities for the Rover nuclear 
rocket reactor program. 82 million; pro- 
pulsion development facilities, SS mil- 

Construction and equipment esti- 


mates in the I'iscul 1959 supplemental 
include 89 million for new facilities, im- 
provements and acquisition of land for 
tlie Jet Propulsion Lahoratory. Pasa- 
dena, Calif.; 812 million for global range 
tracking .iiicl aminninieation facilities 
mid equipmeiit, and 83.2 million for 
facilities for the Rout program. 


SenaleGi‘ouj)A|)|)roA es 
USAF Fund Transfer 


Washington- 1 i.uisfer of 813 million 
in -Air i'orce fiscal funds to f.icilitatc 
production of "a mote adv;mced” 
weapon system was approved last week 
hv the Senate Defense .\ppro|)riatioiis 
Siihcoiimiittee. 

Sen. Dennis Chavez (D.-X.M.l. sub- 
committee chairiiiaii. said the funds laid 
been ap|)iopri.ited for other programs 
hut that more advanced wcupoiis would 
re-acli the production state within the 
near fviliite. Chavez, liowe-ver. would 
not name the we.i|)ons involved. 


NATO M<*mbers 
To Produfc Hawk 


Organ 


Nortli -Atlantic ’I'reaty 
I'estcrn Eii- 


; decided to pool their 
sources and to s|)end as much as 8500 
million in building the U. S.-dcsigned, 
low-altitude air defense missile, the 
.Annv-Ravthcon Hawk. 

The unique agreement (.AW Nov. 3, 
p. 30), to he announced sliortlv, marks 
the first success of U. S. policy cshib- 
li.shed at the 195" N.A'K) suniinit con- 
ference. At that session. President Eisen- 
hower promised NATO nations the 
U. S. would lielp establish in Europe 
large-scale production of advanced type 
of weapons. 

Involved in the Hawk deal arc five 


European compiinics representing Bel- 
gium, I'rance. 'AV'est Ceniiany, Holland 
and Italy. 'Ihey will Ijc grouped into a 
sort of holding company, to be officially 
recognized by NATO. "Hie liolding 
• than any |*irticular 


imial 1 




ivvk 


licen.se rights. United States negotiators 
insisted on siicli an arrangement despite 
the feeling of some nations, notahlv 
France, tliat lieense tights should he 
held by one national company. 

This Europe-wide apjiroadi is likely 
to iiold for any future agreements sinii- 
liir to the Hawk de.il. United States 
officials arc conv inced it is the best wav 
to make sure European N.A’I'O partners 
cooperate rather tlimi compete when 
seeking U. S. vvca|)ons. In addition to 
the Hawk, U. S. officials arc currently 
iicgotiatiiig a somewhat smaller pro- 
gram under which Sidewinder air-to-air 
missiles mav be liuilt in some N.A'l'O 
countries. United Slates finaiicial eon- 
tribution to the F!iin)|)ean Hawk |)ro- 
grain is not expected to he verv sub- 
sPiiitial. 'Die five European nations 
involved have agreed to finance tiie 
Ijrogrimi. with France and AA'est Gcr- 
mam alone reportedly |)tcdging some 
850(1 million. These sums, of course, 
will he paid out over several biidgctarv 
periods. 

AA'hat money the U. S. does pul into 
the F‘.iirii|)ean Hawk prograiu ptohahlv 
will conic out of the 820 millicm eaf- 
marked in the I'iscul 1959 budget for 
the Facilities Assistance Program. 'Ihis 
w-.is set up to licl|) F'.uropc develop pro- 
duction of wc-apons viich as the Hawk. 
European comp;inicv involved in tlie 
Hawk program are -Ateliers de Con- 
struction Fk'Ctrique de Charleroi, Bel- 
gium: rclcfunkeii, Gennaiiv; F'inmcc- 
Itiiiv; Philips, Holland, and 


•Ihonr 


a-Hous 


, F'tf 


It i 


peeled that Thonisoii-Houston will he 
chief coordinator of the groiq). Faicli 
compmiv will be prime contractor in its 
own countrv and w ill he responsible for 

France, for example, Tliomson-IIoustoii 
is expected to subcontract missile hodv 
work to Nord Aviation. 

It is no seact in N.ATO circles that 
CcTl;iiii nicmhcr countries, |).irticularly 
Francx;, are not overlv enthusiastic over 
the way the U- S. I•acilitics Assisl;ince 
Program i.s working out. 'Ihe I'rcnc'li, 
and certain others, would like to see the 
monev used to enable Europe-wide pro- 
duction of Eiiropc-an-dcsigned weapons. 

'Ihns. while tlie Frciicfi were willing 


to go along with the Hawk program 
since no similar weapon system e.xists 
ill Europe, thev probablv will refuse to 
participate in the Sidewinder program. 
F tc'iich companies have developed and 
have tested at least two typc.s of air-to- 
air missiles, the Note! 5103 and the 
Matra 515, which they claim arc su- 
perior to tlie Sidewinder. 


AVIATION 


jrv 


New Technique May Trim Lead Times 


ing cliarjctcristics to Optini 


Daytoii — ]\cprc'scnti!ti\cs of more 
than a hundrctl anionic and airframe 
manufacturers and 18 uiii'orsitics 
jammed Wriglit Air Dcsclopmcnt Cen- 
ter’s largest auditorium here for the 
first technical sjniposiuin on self- 
adapting Bight control systems. 

I’he two-dav ssniprtsium on a funda- 
nientallv new technique for designing 
autopilots and other control systems 
nhicli autoinaticiillv adjust themseUcs 
to a changing environment to achicre 
optimum performance \r<is sponsored by 
W'.ADC's I'iight Control Laboratory 
and US.AI'”s Air Research &■ Develop- 
ment Command. 

I'irst details on itcw self-adapting 
flight control techniques were reported 
m Avui ion Week (Sept. 22, p. 60). 

'['he report is ca'dited by a Might 
Control Laboratory spokesman with 
having stimulated intense industrv in- 
terest vvliich made it necessary for 
W.ADC to limit the number of rep- 
rcsenbatives each company could send 
and still forced the command to turn 
away many vvlio wished to iittend be- 
cause of 600-scat capacity of its largest 
auditorium. 

Sclf-adiiptiiif fliglit control tecli- 
niques arc expected to grcatlv ait tire 
time formerly requited to develop sys- 
ttnis for neiv aircraft, missiles and space 
vehicles. 

Iliev' also look promising as a means 
I'f coinbinine and blending aetodv- 
iiamic and tbrust controls for space 
vehicles during tr.insiticm from atnios- 
plictc to bcvond-atmospliere flight. 

Self-adapting tccliniques arc so new 
that fiindament.il llicory has not yet 
been developed, even tlioiigli several ex- 
perimental systems arc already flving in 
te st aircraft. I'.vcn a precise riefinitum 
c;f vvliiit is, or is not, a self-adapting 
control system was debated at tlic sym- 

Capt. R. R. Rath, who has S|)cat- 
headed I'iight Control Lahoratorv’s 
self-adapting fliglit control system pro- 
gram to date, defined sucli a svstem as 
'one that maintains desired perform- 
ance tbroiigliout required flight regime 
in closed-loop fasliion with niiniiniim 
of prior information about vehicle's 
dynamic characteristics and vvitliout an 
ail data input" (infoniiation on vclii- 
tle’s speed, altitude, ait density). 

Anothci definition, proposed bv Dr, 
Jolin Ascltina of 'l'liom|5son Ramo 
U'ccldridgc Corp.. would qualify a 
control system as being self-adapting 
only if it is capable of measuring sys- 
tem performana' against an ideal nonn, 
converting this to a figure of merit, then 
using latter to change system’s operat- 


Eithcr definition disqualifies the con- 
ventional autopilot vvliicli changes its 
)x.'rformance as a function of air data 
inputs ill accordance vvitli a pre-deter- 
inincd relationship (scliedulcj estab- 
lished Isv extensive fliglit tests on air- 
plane in which autopibt is used. 

One of the first applications of sc!f- 
ad.ipting fliglit control svstems inav 
tome on tlie N'orth .\niericaii Macli 8 
B-70 bomber and/or F-108 interceptor. 
Use of tile now technique on these air- 
cnift is uudet considcr.ifion, a North 
.\mericaii .\ntonetics Division repre- 
sentative told -AvivnoN \\'nr.K. 

Mcanvvliilc. number of expcrinicnhil 
adaptive autopilots will be test flown in 
the near future, .symposium siicakcrs 
disclosed. These include; 

• National Aeronautics & Space .Ad- 
ministration will conduct fundamental 
investigation of adaptive control svstem 
techniques on a McDonnell I'-ldl us- 
ing equipment produced bv' Sperry 
Gvroscope Co. Tests are scheduled to 
liegin late this voir, I'lic aircraft also 
will be equipped to simulate handling 
characteristics of the B-70. F-IOS, X-15 
and the Dyna-Sair orijital bomber, 


Management Shift 

AA'right-Patti'Tson AFB. Ohio-Aic Ma- 
teriel Command’s iiiaiiageinent and 
budget piogramming responsibilities for 
seven Air Force electronic sii|i,inrt svs- 
tcnis have been transferred from AMC's 
.Acroiiantic-al System Center to the Rome 

responsible for system equipment pro- 

For the present, tlic 36 AMC officers 
amt civilians in the seven f-Oectronic Sup- 
port Svstem Project Offices (FSPOs) 
Mil! remain at \\ri|litPattcrsoii Al'B, 
blit they mav later be moved to ROA.MA 
at Griffiss .Al'B, Rome. X. Y. Ill such 
an event. Air Research and Develop, 
ment Command )icisomicl in the ESPOs 
mav also be shifted. Projects involved in 
transfer incindcr 

• 212.1,: Base .Air Defense Ctonnd Kn- 
vironment (BADGM). 

• 3H-L; Tactical Air Control Svstem 
(T.ACS). 

• •f3l-L; Traffic Control, .Approach .and 
Landing Svstem (TRAC.ALS). 

• -t3S-L: Intelligence l>ata Handling Sys- 

• -I63.L! Strategic ,Air Comiiiaiid Con- 
trol Ss-stem (SACS). 

• -166-1.: Mechonic Intelligence &- Com- 

• 4S0-L; Globa] Communications Svs- 
fern (formerly -156-L). 


N'.AS.A spdkcsinaii had teported- 

• Minneapolis-IIoncyvsell adaptive auto- 
pilot will be flight tested in ;iii l'-101.'\ 
within the next .several numths. ’Iliis 
will he a full three-axis system. Fxperi- 
mentj] pitcli-axis-onlv adaptive auto- 
pilot, installed |)reviniislv nn an F-94C, 
inis completed more than 60 successful 
fliglits, Iloncvvvcll’s l.iitlier T. Prina-. 
Ji.. reported. 

• -Aeronautic Systems Inc, plans to test 
an experimental model of a .self-adapt- 
ing stability augmentation sv.steni on an 
F-IOOC airplane this spring. William 
.Anderson reported. 

• I-car version of a system developed 
originally by the Massachusetts Institute 
of Tcchnniogv is scheduled for earlv 
flight evaluation on an F-lflOA. 

Capt. Rath invited unsolicited pro- 
posals from aiiv companv or research 
group lliat lielicvcs it has worthwhile 
ideas in new fields. Day after the svni- 
posiuni. Might Control Laboratory was 
ncatlv deluged by offers. 

.Although Convair-Ft. AA’orfh was the 
only airframe manufacturer to present a 
paper at symposium, conv ersafions witli 
representatives of other airframe com- 
panies revealed that thev arc extremely 
interested in new concept and a number 
liavc investigations under wav. Cnnv'.iir 
has been investigating .self-adapting con- 
trol tccliniques on a modest scale since 
1976, Marcel Dandois reported. 

General Elccttic. vvliicli has developed 
adaptive autopilot techniques with its 
own funds, expects to receive contract 
shortiv from Xavy Bureau of .Aero- 
nantics for an experimental svstem to 
he ev aluated bv XavT. 

Xcvv self-adapting flight control svs- 
tein concept gcncrallv is credited to 
W’-ADC’s Flight Control I.ahoratorv, 
altlniugli some claim it has traceable 
iincaec from previous work in "opti- 
malizing” tccliniques developed for en- 
gine control .svsteins. 

AA'idespre.id industry interest and 
activity ill self-ad:ipling eontrol svstems 
has been sparked by total Fliglit Con- 
trol Labor.itorv investment of onlv SI. 2' 
million, wiiicli iiiclndes all studv jiro- 
grams, equipment and fliglit testing. 

.A wide vatiefs of different design ap- 
proaches have liccn developed within a 
short intcn-al. the sviniiosiuni disclosed. 
(Some of tlicsc were reported in .Avi.v- 
TioN AA’i ek's Sept. 22 article.) 

Rcprc.sciitative.s of iiiaiiv univctsitics 
cxliibited considerable interest in de- 
vtlo|)iiig fundamental tlicorv and suit- 
able matbcinatie.il tre.itmcnt for lian- 
dliiig dcvclopincot of .self-adapting 
control systems. .A number of univct- 
sitics already have investigations under 
way, cither under .Air Force or private 
sponsorship. 
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Thermoelectric Generator Drives Propeller 


Radioisotopc-fucI tlictiiioclceliic geiicrjtiir, designated SN'.AI’ HI, lias been developed lot 
Atomic Fncigt Commission by 1 he .Martin Co., in conjimction vritli Minnesota Mining & 
Manufacturing Co. Generator at right drives a small propeller: pen in foicground gives a 
coiiqiarisoii of iOK. Generator at lett is identical evoept for plastic shielding to show inner 


Thompson-STL Status 
Defined bv Air F oree 

AA’asliington— Air Force policv which 
excluded Raino-Wooldridgc Corp. from 
participating directly in ballistic missile 
and space programs for vvliich R-W's 
Space 'I’ecliiiology laiboratories licid 
engineering and tccliniral directimi 
revpmisiliihtics, will be applied to the 
new combined 'l'lK>iii|)Mm Rauio 
Wooldridge Corp. The new finn was 
recently formed tlmingh the merger of 
Thompson Products and Ramo-Wool- 
dridge (AW Dec. I. p. 77). 

'Thompson Ramo Wooldridge will 
not be allowed to bid, cither as a prime 
anitractor. major siilicontr.ictnr or team 
member on programs tor vvliicli Space 
Tcelinology Laboratories "has contrac- 
tually accepted specific system engineer- 
ing and technical direction responsibil- 
ity," e.xcept with tlie approval of the 
-Assistant Sectetarv of .Air I'orcc for 
Materiel. Such approval is not expected 
to he given except under unusual cir- 
cunivtaiia-s, nn .Air l-'orce spokesman 

Policy is not expcctetl to jitevent 
niompson Ramo Wooldridge from bid- 
ding vvitli Bell Aircraft Co. for Air 
Force’s new ait-launched intennediate 
range ballistic missile (WS-199). vvliich 
is scheduled to be managed by Weapon 
System Ptoject Office at Wriglit- 


Officiai of 'Thompson Ramo Wool- 
dridge concedes that companv mav 
consider divesting ihclf completely of 
ownership of Space Technology L:ibor.i- 
torics. However, such a move jirobablv 
could not be taken for at least a year. 
One re-.isiiii is tliat .Air I'orcc would 
be reluctant to see Space Tcchiiologv 
Laboratories cut adrift before it has had 
sufficient chance to esb.ihlisli itself as a 
separate operating eiititv. -Another in- 
volves legal ptolilems steinming from 
the recent merger, an official says. 

If Iboinpson Raniu Wooldridge were 
to "spin off" Sjwcc Teclinologv Labora- 
tories at some future date in the form 
of STI. stock to 'niiiiiipsoii Ramo 
Wooldridge stockliolders, top ’^Thomp- 
son Ramo Wooldridge officials wciuid 
become the liitgest single S’TL stock- 
holders. .An Air l''orce official declined 
to specnlate on whether this would 
stili leave a sufficient link between the 
two eoinpanics to require contimiation 
of rcsirietioiis. .Alternative would be to 
sell S TL stock on cqx'n market. 

A TItoinpson Ramo AA'ooldridgc offi- 
cial says the .Air I'orce policy is a 
"verv re.il restriction" on tlic companv 
but adds that "it is one vve cun live 
with." He points out that the S'l'L 
programs represent onlv about lO'r? of 
the Defense Dep.irtment jirocurcmcnt. 
Restriction docs not appiv to off-tlie- 
shtif items, like fuel pumps or digital 
computers whidi tompaiiy produces for 
other applications. 


Atlas Score satellite apparentlv 
bunicd up over tlie Pacific Ocean at 
■ibotit 9:08 a.m. F.S’l' Jan. 21, 34 days 
after it was hiunclicd. Radio transmis- 
sion laid ended Dec. 51. Score was the 
first large object put into orbit by tlic 
U.S. and was used for a minibcr of 
comiinmieations rclav experiniciits (.AW 
Dec- 29, p. IS). 

Advanced Research Projects Agency's 
first launch attempt in Discoverer satel- 
lite series at \'aiideiibcr| .Ah'B, Calif. 
(-AW' Dec. S, p. 31). was (lostponed 
la.st week for "technical reasons." ac- 
cording to US-AI''. laumcli preparations 
ate expected to lie resuiiied as soon as 
vehicle readiness pcmiitv. 

Ryan Verti|i!anc completed its first 
conventional flight test pha.se at Nfoffett 
Field, Cilif., at altitndev up to 3.000 
ft. Transitions from inirm.il flight to 
slow .v|iecd and hovering flight will be 
made somi- 


Fmiest \A’. (Walker) Brackett has 
liccn named director of procurement 
and contracting of the Xational -Aero- 
nautics and S|xict .Adniinisttatioii. 
Brackett was formerly contract special- 
ist and consultant to the director nf pro- 
eurfmentand prndiiction of US.AF's .Ait 
Materiel Command. 


Federal Aviation -Agency has named 
F'lirdyce AA’- I.uik:irt assistant adminis- 
trator of pctsoiinel and training. (For 
iflhct F.A.A appointments see page 23.) 

Pratt &• Whitney JT12 tiirliojet has 
been selected av the production engine 
for the four-jet l.ockliccd jetstar higli- 
jxrfimnance executive aircraft. l1ie 
JT12 develops 3.000 lb. thrust, weighs 
only 430 lb. F’irst deliveries nf produc- 
tion engines will be made in Oct. 1960. 

Boeing .Airplane Co. and General 
Dynamics Corp- incTCascd their pro- 
portionate slice of total defense business 
during Fisra! I97S. according to De- 
fense Dcp,irtmcnt report on the 100 
eoinpanics receiving flic largest dollat- 
vohime of procnrcniciit. The two com- 
jxinics received 16.25f of the total 
S21.S billion defense procurement. 

Development of a new tv|ic vaaium 
tube— a cold cathode tube— was an- 
nounced jointly by U.S. .Army Signal 
Corps and Tuiig-Sol Flcctric. Inc, Tube 
is said to operate on less than one- 
tenth the power nf conventional tube, 
and to liave ven long life. 
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AIR TRANSPORT 


Industry Battles New Fuel Tax Proposal 


Federal Aviation Agency Inidget calls for increased 
tax for gas, jet fuels; airlines protest plan. 


By L. L. Doty 

W'ashington— President Eiscnliowcr’s 
proposed budget for the newly organ- 
ized I'cderal Aviation Agency «'<is oscr- 
shiidowed last weeb bv bitter industry 
reaction to strong rccoimncndations for 
airssuvs user charges in the fonn of fuel 
taxes to be covered by passenger fare 

lire proposed fuel tax. wliici) would 
boost aviation giisolinc taxes from two 
cents per gallon to four and one-half 
cents and place a four and one-half 
cents Icsy on tax-free jet fuels, inimcdi- 
atclv drew fire from the airline indnstry. 
Air Transport .Assn, proniptlv chafed 
that the airlines already were paying a 
fair share of airways cost. It adddl tliat 
the amount piiid by the industry in fuel 
taxes last year was only slightly less than 
the total net earnings of the entiro do- 
mestic industry for 1958. 

In his message to Congress. President 
I'.isenhower urged that fuel tax receipts 
he retained in the general fund rather 
than being transferred to the highway 
trust fund. In calling for a fate inacasc 
to cover tax costs, the President said. 
"Tliesc increased costs should he in- 
cludible, along with other airline costs, 
in determining rates charged the nlti- 
nialc users of air transportation." 

In its attack on tlic proposed tax ad- 
justment, .AirTransport Assn, estimated 
the industry would pav SI 04 million 
in taxes in fiscal year 1961 under the 
proposed increase, compared to the 518 
million it would pay under present tax 
rates. Tliis would represent a tax in- 
acasc of approximately S36 million. 
Tlic .ATA said the jet fuel tax cost on 
one turbojet flight from New York to 


Los Angeles would amount to S408, ot 
the equivalent of four coacli scats in 
terms of pissenger fares. 

fet fuel costs to the airlines are now 
about niirc cents a gallon when pur- 
chased in large quantities. As a result, 
the proposed tax would amount to a 
50C6 increase in fuel costs to carriers 
operating the turbojets and turboprops. 
Gasoline costs range between 14 and 
19 cents a gallon before taxes. 

AT.A rccommcndcel that the .Admin- 
istration consider the elimination of the 

E resent I09f excise tax on air travel 
rforc introducing additional taxes. In 
discussing the fare increase, F.A.A .Ad- 
ministrator Flwood Quesada said the 
“application of this tax would be a 
minor burden to the air traveler . . . 
and it is just that lie should pay it." 
'Specialized Group' 

He expressed the belief that the cost 
of airways facilities should be defrayed 
in part by "that specialized group” who 
use air transportation and added; 

“.A fare increase leaves an opportu- 
nity for the airlines to explore new serv- 
ice techniques" such as the economy 
fare plan now in effect on North .Atlan- 
tic routes. lie admitted, howcs'cr, the 
tax would make ail air travel "slightlv" 
more expensive. 

If the tax increase should be enacted 
by tlic Congress, the Daird would be 
f.iccd «'itb this situation; 

• Findings iir the General P;isscnger 
Fare Invcstig.ition would require revi- 
sion to reflect the increased costs im- 
posed on the carriers. 

• Board will interpret the President’s 
mcssiigc as calling for a study of the 
new costs rather than as a mandate to 


increase rates. Baird will follow its 
basic policy of determining rate lew! 
on basis of rate-of-ictum. 

• Subsidies to local service carriers will 
require new analysis to determine effect 
increase of fuel taxes will have on rate- 
of-return of this group. 

Eisenhower also called for “an or- 
derly withdrawal" from the airport 
grant program. lie recommended leg- 
islation tliat would "authorize a transi- 
tional program of I'cderal grants to 
share the costs of basic facilities, such 
as mnwavs and control towers” and 
added; 

"One-half— instead of the tlircc- 
fourths as in the ex|)iring law— of the 
funds appropriated would continue to 
be available to the States on the basis 
of the existing apportionment fonnula. 
llic other oiic-half nould be available 
for expenditures on a discretionary 

He urged that racnuc-produeing fa- 
cilities such as terminals and hangars 
should be financed locally. A total of 
S65 million of ne«’ obligational author- 
ity will be required for Fiscal 1960 to 
be followed by "somewhat smaller 
amounts" during the next four vears. 
the President said. 

Quesada said he was "satisfied" with 
the F.A,A budget and noted that he pre- 
pared a “tiglit budget" in line with the 
Administration's policy of "limiting 
Federal expenditures.’' The request 
provides for new obligational authority 
of S602 million, an increase of S37 mil- 
lion or 6.5?f over the 1959 level. 

A total of 5126.4 million was re- 
quested for operation and regulation 
expenses for I'iscal 1960. The increase 
of 567 milliim over 1959 is attributed 
chiefly to tlic addition of appvoximatcK 
5,000 additional positions witliin the 
FA.A. Inuring Fiscal 1958, Civil Aero- 
nautics .Administration was staffed bv a 
complement of 22,765. By the end of 
Fiscal 1960. tlii.s complement is cx- 

? rctcd to be iiiCTcased to an estimated 
4,898 persons. 

'Ilic agency has requested n S145 
million appropriation for the cstablish- 
nicnt of air navigation facilities, a de- 
crease of about Sn million below the 
amount appropriated to the CA.A in 
1959. According to F.AA officials, flic 
eleclinc teflccis a move toward joint use 
of military radar for ait tr.iffic control 
purposes. In addition, these officials sav 
they are not "rushing headlong" into 
the purchase of equipment which has 
not been demonstrated as meeting long- 

F.AA will absorb 26 long-range mili 


Fuel Consumption and Tax Cost 


Total Fuel* 
1.5H 
1,650 
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First Boeing 707-320 Intercontinental Starts Flight Tests 

First Boeing 707-320 Inteiconlineiital. powered by four Pratt & Whitney |T4 turbojet engines, eomplcted 7 In. of testing in two days 
following its initial flight at Renton. Wash. (AW Jan. 19, p. 35). ,\lso In production is Boeing 707--I20 Intercuiitiiiental. which is powered 
by Rolls-Royce Conway Co- 10 engines. First 707-^20 will be delivered to I’an American M’oild Aiiways later this year. 


Ian radars during F'iscal 1960 and has 
pniposed an additional 1 5 units be in- 
stalled during the year. F.inphasis will 
be placed on the implementation of 
Vortac and terminal radar during the 
year. Last year, a total of 449 VORs 
were converted to Vortac and an addi- 
tional 109 Vortacs were installed for use 
on uinvays. 

'■■he agenq- also has requested an in- 
crease in appropriations to cover its re- 
search and development pio|ram. Tlic 
$65.6 million requests includes S14 
million to cover construction costs of 
the new National Aviation Facilities 
Experimental Center at Atlantic City, 
N. J„ so that the total amount re- 
quested is actually 550 million. 

For Fiscal 1959, S55.1 million was 


Washington— Civil Aeronautics Board 
estimates that its fiscal piyments will 
total S70 million, S14 million above its 
Fiscal 1959 levels. 

Projected budget figures submitted 
for congressional approval call for a 
total of S62.6 million in subsidy costs 
in 1960 and 57.5 million in salaries and 
expenses. Current appropriations for 
these items are S40.7 million and 86 
million respectively. 

Subsidy Figures 

The Board, however, has pointed 
out that the final Fiscal 1959 subsidy 
figures ate expected to reach 558.5 
million by the end of the y ear, reflecting 
$18 million in new and anticipated 
suhsidv payments. 

Bulk of the subsidy will go to loe.il 
service carriers in I960. C.a 6 estimates 
p;ivmcnts of S48.9 million to the 15 
local service operators; 54. 8 million 
to three helicopter carriers and 57-1 
million to sevxrn Alaskan airlines. Antic- 
ipated payments to local service airlines 


appropriated for research and develop- 
ment; in Fiscal 1958, only 516 inillion 
was appropriated for this purpose. In 
the budget request, emphasis was placed 
on tlieoretical systems analy sis of pro- 
posed facilities, automatic data process- 
ing and display systems, long-tauge 
development of data processing tech- 
niques and development of an aviation 
weather system program as prime proj- 
ects in tlic research and development 
plans of the agency. 

According to Quesada. the budget 
for the W’ashington National Airport 
will remain at the level established last 
year and requirements for completing 
construction at the W'asliington Inter- 
national Airport at Chantilly, Va., will 
be submitted at a 'later date.” 


in 1960 arc an estimated 512 million 
bevond the F'iseal 1959 figure and re- 
flect increased operating costs, estimated 
additional route avv.itds and costs in- 
volved in acquiring new aircraft. 

C-AB expects to have 846 permanent 
positions in 1960 in accordance with 
staff incte.ises authorized in 1959 in 
order to carry out its exp;mded work- 
load involving route applic;itiims. com- 
mercial rates, interuaticinal civil aviation, 
enforcement and sifety. Most of the 
Board's expected 57.5 million appro- 
riation for .s;ilaries and expenses will 
e accounted for hv this staff increase 
of 116 positions oscr 1959 with the 
average C.AB emplove's salan- estimated 
at 57,225 a year. 

Workload of the Board will contiinie 
to mount, with C.AB estimating that 
it will luive 1,718 dockets uncompleted 
bv flic end of F'iscal I960, exclusive of 

During that vear the Btxitd also ex- 
pects to dispose of 511 out of 551 cer- 
tificate and permit applications. 


Piston Plane Disposal 
May Not Glut Market 

New Yotk-Disposal by airlines of 
used piston engine airplanes may not 
produce the glutted, cut price market 
that has been forecast, Todd G. Cole, 
vice president-administration and fi- 
nanw tor Delta Air Lines, told the New 
York Society of Security Analysts. 

"Tlic status of the us^ airplane mar- 
ket is right fluid now." Cole said, "but 
vve don't expect to take anv big losses 
from the sale of piston engine equip- 
ment, If there is no real demand for 
cur airplanes, they would be utilized in 
our own system— loosening schedules to 
get better reliahilitv or for special flights 
catering to a special market." 

Price is not a major factor in this 
market, Cole believes. If there is a 
need for a specific aircraft, a reasonable 
price will be worked out. "If the need 
doesn’t exist,” he said, "vou can't create 
a need through pricing.'' 

Cole also made these points: 

• Fourth crewman may increase crew 
costs 1557 for airlines affected, hut 
Delta, which has cmploved pilot-quali- 
fied engineers, has no contract with the 
flight engineers and will use three 

• Delta has no plans for adding turho- 
jjrop cciuipmcnt. 

• All-cargo flights have shown a slight 
loss but these flights account for onlv 
about 40/f of the total freight carried 
bv Delta. 

' Cole was highly critical of Civil Aero- 
nautics Board practice of allowing com- 
petition on routes where serv ice by one 
carrier had been satisfactory. 

C.AB has licid that adequate serv ice is 
not a bar to new competition but Cok 
said tliat C.AB never demonsfrated that 
the addition of a third or fourth or a 
fifth carrier benefits the public. 


CAB Asks $70 Million for 1960 
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American Starts 707, Electra Service 


By Glenn Garrison 

New York— Making up tlie time lost 
in a three-weeks’ pilot strike, American 
Airlines last week was to inaugurate on 
schedule its new services «ith Boeing 
707-120 jets and Lockheed Electra 
turboprops. 

Six daily Electra round trips between 
New York and Chicago were set to 
begin last hViday, with first transcon- 
tinental jet service following on Sunday 
in the Boeing jets. Ihc 707-1 20s will 
make an initial one round trip dailv 
between New York and Los Angeles- 

Extension of the services will be 
slowed somewhat because of the lost 
time, however- A second transcontin- 
ental nonstop had been planned for 
Feb. 1. but now will probahlv be added 
around the middle of the month- New 
York-Chicago-San Francisco scrv icc with 
the Boeing, originallv planned about 
Ihc middle of Februarv, now will be 
launched about Mar. I, 

F'ive daily round trips between New 
York and Detroit will be added to 
Electra schedules Feb. 10. and later in 
llio same month two additional Electra 
flight.s to Chicago will be inaugurated. 
By that time, all de luxe "Captain's 
Hagship" flights, competitive with 
United Air Lines "Executive ' sched- 
ules, will be operated with Etectras- 
Flight Origins 

,\ll Electra flights will operate out of 
LaCuardia Airport in New York, and 
will serve Chicago Midway and Detroit 
Metropolitan airports. 'Die 707-120s 
will use New York International, O’Hare 
at Chicago, and the intcniationiil air- 
ports at Los Angeles and San Erancisco. 

•American’s turbine fleet at the start 
of services vv-as two Boeings and five 
EIcctras. Another Electra will be de- 
livered by the end of this month, and 
deliveries of both aircraft will continue 
,it the rate of about two a month. Bv 
the end of I???, American expects to 
have received all 2? of its 707-120$ and 
2s of its s5 Electras. 

Ilic airline’s 120s arc in mixed con- 
figuration, with 56 two-abreast seats 
forward and 56 thrcc-abrcast seats aft. 
\ six-seat lounge iij) front will serve 
the first-class pissengers and will not 
he sold. .American’s Electras are all- 
first-class. with 68 tvvo-abreast stats and 
a non-sa!ahle lounge. 

New York departures on the first 
cross-country 707-120 schedules will 
be at 6:15 p. m., with I, os .Angeles de- 
partiirc.s at 8:-f5 a.m. Scheduled times 
arc 4i hr. castbound, and 5t hr. west- 
bound. Electra time New York-Chicago 
is scheduled at 2 hr.. 05 min. c-ast- 
hound, 2 hr., 25 min. westbound. 


I’o prepare for its jet operation. 
•American set up its training lights at 
Idlewild much like regular schedules. 
Morning and afternoon (lights left at 
specified times, and as high as ID hr. of 
daily utilization was achieved with the 
airplane. Tlic training program with 
supervisory pilots continued during the 
first week of the strike, vvliicli began 
Dec. 19. so onlv a couple of weeks were 
lost in this phase of the preparation. 

American will tow instead of taxi its 
jets between gate and liangar at Idle- 
wild. unlike Pan .American. Reason is 
easier and safer ground handling over 
tlic long, circuitous route between tlic 
points, according to Hal Baren:-. man- 
ager of operations at the airport. ,An- 
otlier advantage, of course, is sav ing the 
400 gal. per hour of fuel the 707-120 
uses in holding operations. 

Hie airline has built three pas.sengcr 
lioldiiiB rooms, or departure lounges as 
the airline Calls them, along an outlv- 
iiiE finger of Idlevvild's domestic termi- 
nal building. These enclosed cinder 
block structures cost about S75.000 
eacli. according to Barcnr. Eigiirc in- 
cludes blast fences, alrcadv installed at 
one loading point with installations for 
the other two holding room positions to 
Ijc completed next month. 

All of .American's jet passengers, and 
prolialdy piston sclicdulcs also, will he 
liandled in tlicsc lounges. Svstem 
sliould save laiding time, because tick- 
ets are collected as passengers enter the 
lounges and tliev arc rcadv to go vvlicn 
the plane reaches tlic gate. Similar 
principle is being Iniilf into .American’s 
own fxissengcr terminal now under con- 

Sonic SH million in special equip- 
ment for tlic jets i.s now at Idlewild, in 
Bareiiz's estimate. This includes a 
25.000 lb.. 525,000 tug. ground power 
unit, coniprcssors, water injection truck, 
socialized rig to carry other wafer sup- 
ply, hoist to load and unload baggage 
containers, special lav-aton unit, self- 
|)Owered stairs, special tools and a good 
deal of snecialized maintenance equip- 
ment .such as hvdraiilic scnicing iinits. 

-Americaii has a Boemg-biiilt turbo- 
starter truck at Idlewild on a test basis, 
also is equipped with an "air cart” with 
compressed air start bottles for the 
!20s. Both Boeings and Electras will 
carry air bottles for engine starts. East- 
ern .Air Lines is not using bottles, reiv- 
ing on external sources in all cases for 
its Electra engine starts. 

.American's Electra ground liandling 
is more complicated than Eastern's in 
respect to fuel. .American liandics its 
own fueling at LaGiiardia, wlicrcas 
Eastern uses a service outfit to handle 
its Electra fueling. This means for 


American new tanks in its tank farm to 
store kerosene, and separate trucks. 

The "bagg.ige expediter'’ system of 
preloadcd containers will be used bv 
•American in both its Electras and 120s. 
Containers are mechanically raised and 
lowered from the airplanes. Electra 
containers will hold up to 20 bags each; 
Boeing containers about 55 hags. The 
system will also be used in other tvpev 
of jet equipment Americiii has ordered 
for later dcliverv- 

Tlic airline’s promotional pl.m.s for 
introduction of its two new planes were 
crimped bv' the interference of flic 
strike. Elaborate tours and promotion 
fliglifs had been worked up. Init tlic 
program had to be scrapped. 

•Adv ertising, of course, also had to be 
rescheduled- .American paeked a few 
promotional flights into the short time 
left, but had some further bad luck 
from that standpoint when Chicago 
weather forced cancellation of trips to 
New York and to Chicago with the 
Electra. 

Hearings Begin on Bill 
To Boost Airport Aid 

Washington— Administration’s cost- 
cutting plans for airport construction 
came under fire from congressional 
Democrats last week. 

As the Senate Cnnimercc Committee 
opened hearings on legislation that 
would boost federal airport aid from 
S65 million to 5100 million a vear. Sen. 
Mike Monrorioy (D.-Okla.). chainnan 
of the -Aviation Subcommittee, cnin- 
jslaincd tliat the Adniinistratioii pri> 
poses "to do less and less for aviation 
and increase its taxes more and more.’’ 
Challengini the st.itemcnl of House 
Rcpulilioin Leader Rep. Charles Hal- 
Icck that the .Administration aii|3ort 
program of 560 million fcr Fisc.il 1960 
simply eliminates such non-essentials as 
■’bars and fanev restaurants,’’ Monronev 
pointed out that the legislation before 
Senate Commerce specific.illv excludes 
federal aid for ‘'bars, cocktail lounges, 
iiiglit clubs, theaters, private clubs, 
garages, hotel rooms, coinmcrcial offices 
or game rooms or other uses. ... not 
essential to the welfare and safetv. . . 

Montoncy charged that the .Adminis- 
tration proposal to incnxisc aviation gas 
taxes from 2 to 4.5 cents a gallon and 
jet fuel from zero to 4.5 cents (sec page 
56) is aiiothef discrimination against 
aviation. "No tax penalty whatever i.s 
su^sted with respect to tailraids, 
vvliich liavc been in the driver's scat for 
six long scars in this Administration, 
while aviation has been penalized," 
Monronev charged in a Senate spcech- 
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American Trains 

By Craig Lewis 

Ft- Worth— W'ith crew training com- 
pleted for the initial Lockheed Electra 
scliediiles introduced last l’'ridav, Amer- 
ican Airlines is moving ahead this week 
with transition training for the pilots 
and engineers who will operate expand- 
ing Electra schedules as the aircraft 
arc delivcted- 

Moving swiftly in the wake of the 
recent pilot strike, American had 1 0 line 
crews trained and rcadv last week to 
start initial Electra scrv ice between New 
A’ork and Chicago. Fllectra training is 
done here at .Amon Carter F'icld. while 
crew training for Boeing 707-120 sen- 
ice scheduled to Start over the vve'ck- 
end is done in New York. 

Electra training prugrani now unclet 
wav here is expected to last until June, 
using as mam as three of the new air- 
craft at a time. Over-all training pro- 
gram is similar to those used in the 
past for transition to new aircraft, hut 
some extra time is being devoted to en- 
sure familiarity with such new features 
as the turbine engine and its propeller 
and the integrated flight system in the 
Electra. 

Elight training on the Electra started 
here Dee. 5 with supenisorv personnel. 
•AincTic-.m liad trained 12 captains and 
seven flight cngincets and had jiivt 
started on line crews when the pilot 
strike lialtcd operations. Tlitcc line 
caphiins had completed ttansition work 
when the Ait Line Pilots Assn, blocked 
further training just before the strike. 

.American and AI,P.A reached final 
agreement on their new contract on 
Jan. 1 1, and training resumed that day. 
Onc Electra was alrcadv at Carter F ield, 
and two mote flew clown from Chicago 
that niorning. carrying trainees and in- 
structors. All the initial line crews were 
Cliie-dgo -based. 

Crews put in a full half dav of train- 


Electra Crews 

ing that afternoon, and bv the following 
Saturday. 26 trainees h;id completed 
their work, ’nie initial 10 line crews 
were rexidy earlv la.st vvex'k to start liv- 
ing the three Fllectras which will he 
used in new Chicago-New York serv ice. 

Before they come to F't. Worth for 
flight work, the crews go through 
ground school. Since it is more eco- 
nomical to do the ground work at the 
home bases, crews will do all tlicir ptc- 
fliglit work there, then come here for up 
to a week of flight transition training. 

Ground school involves two weeks 
and tlirce days of training tliat applies 
to both the pilots and engineeui, then 
tlic engineers get another week of 
ground training. 'I’his extra temi for 
the engineers involves more detail on 
the svstems and tronbksliontiiig train- 
ing that isn't necessary for the pilots. 

After ground scliool, the pilots put in 
a minimum of 10 hr. in Link trainers 
to familiarize them with the Electra’s 
integrated flight system. Training past 


Surcharge Reversal 

WashingUm-Civn Aeronautics Board 
last vveck reversed an earlier decision on 
tile jet surcharge issue and approved the 

Originally, the board antiioiized the 
surcharge on first class lares on jet flights 
operated bv National and .American .Air- 
lines but refused to allow the carriers to 
apply the additional charge to coach 
scats. American, scheduled to begin 
transcontinental jet service vesterdav, pe- 

ordcr deming the request for a coach 
surcharge ranging from S5 to 510. the 
same surcharge approved bv the Board 
for first-class flights. ’Hie ’ Board’s re- 
versal followed the .American petition by 
three dais. 


the 10 lit. minimum will be done bv 
pilots who need more time to attiiin pro- 
Scicncy with the new system. Link 
work is being done at New York, Clii 
cago and Los Angeles bases, and some 
will be done here when the equipment 
is aviril.ible. Amerie.ui will get an Elec- 
tra simulator in about a niuntli. 

Ill flight training, captains get 10 hr.. 
first officers six liours and fliglit engi 
neers eight hours. Training syllabus for 
captains and first officers is the same, 
but captains arc getting on extra four 
hours devoted mostly to engine han- 
dling and the new- fliglit svstcm. This 
10 hr. program compare.s with six hours 
reqiiire-d on previous new aircraft types. 

.A normal tTainiiig flight starts at 6:50 
a, m. .After an hour and a half of vv-alk- 
around inspections and cockpit famil- 
iarization, the aircraft takes off and flies 
for four hours. The same schedule is 
repeated in the afternoon. .A flight will 
carry a pilot instructor, two trainee 
captains, an eiiginetr instructor and 
two engineer traiiic'es. Two first offi- 
cers replace the captains on the sepa- 
rate flights in vvhicli copilots arc trained. 

In the air, the trainec-s fly an hour 
and observe an hour .ilternatclv until 
c-acli of the students has two houi.s of 
training and two hours of observing 
on each flight. 

E'light training program was idle last 
week awaiting deliverv of mote Electras 
from the factory. I'raining will resume 
Jan. 50 and will involve from one to 
three Electras at a time, depending on 
crew requirements. Because of various 
im|)onclerable's, no total volume for the 
training program can be set, but previ- 
ous experience indicates a normal av- 
erage of about three and one half ctevw 
|N’r airplane in service. 

-Average training day will be about 16 
hr. of flying, but this may go as high as 
24 hr. a dav as crew requirements fluc- 
tuate. It takes about five days for a 
captain to get his 10 hr. of tninsitinn 
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CAB Fails to Isolate Pacific Crash Cause 


Washington— Reasons behind tlie 
iiiid-Pacific cr.isii of a Pan Anietican 
Hoeing Stratocruiscr with a loss of 44 
lives on No\'. 8, 1957. still remain an 
unsoUed mystery with the Civil Aero- 
nautics Board which last wcel said it 
has insufficient evidence to determine 
the auisc of the accident but is continu- 
ing its year-long investigation. 

•At the same time, C.AB detennined 
pilot error as tlie proh.ible cause of a 
Braniff Air\s-ays Douglas DC-7 crash 
wliicli claimed nine lives near Nfiaini 
last Nfar. 25. The Baird noted that the 
in-boimd fcriv crew of tlie plane failed 
to report an engine malfunction on the 
aircr.ift but saiJ tlic cause of the crash 
on a later takeoff after an engine caught 
fire uas due to failure of the capbain to 
maintain altitude during an cmcrgencs’ 
ictnrn to the airport nccaiise of his 
''ptcoccupafion with an engine fire fol- 
lowing takeoff." 

C.AB said lack of tangible evidence 
needed to im estigate the Pan .American 
crash has' hampered its efforts and 
pointed out that the aircraft apparently 
broke up upon ditching mid-wav bc- 
hveen San Francisco and llnnolulu. 
A week-long search of the crash area 
produced the bodies of 19 of the vic- 
tims and csidence that a successful 
ditching may have been completed. 

Mowcs’cr, a pathological cxamin.ition 
of the rccoieted bodies showed a high 
quantity of carbon monoxide, «hich 
the CAB feels mav have oserpowered 
the cre«' and caused the crash. On the 
basis of this theory, the Board said it 
is continuing its investigation. 

Reconstructing the crash, the acci- 
dent report said Pan American's Flight 
7 was last contacted by a position re- 
port at 2:00 a. m. by the Ocean Sta- 
tion "November." The vessel failed to 


receise the next two position reports 
from the westbound fliglit. and a search 
was instituted with aircraft from the 
Navy carrier '’Philippine Sea,” The 
first bodies and debris were located 940 
mi, cast of Honolulu and 90 mi. north 
of tlie flight's intended track, 

Rccoi crcd wreckage indicated the air- 
craft made a .successful ditching since 
none of the rccoscrcd bodies were muti- 
lated and drowning was listed as the 
probable cause of death for 10 of the 
19 rccoscrcd sictinis. 

Pursuing its theorv of possible crew 
incapaciratioii bccaosc of carbon mon- 
oxide, the C.AB said the most probable 
source ot such a gas would be a power- 
plant failure which could cause a |)rn- 
pcller or turbo supercharger disk to 
come through the fuselage, knocking 
out radio equipment, destroying the 
crews emergency oxygen siqjply, start- 
ing a fire and making emcrgciicv smoke 
csacuation procedures ineffective. 

"Such ail octurrence fits the known 
circumstances better than aiiv of the 
other possibilities,” the Board said. 

In reporting its findings in the Braniff 
crasli, tlic CAB called attention to the 
in-flight failures of the Curtiss- Wright 
Turboconipound engines used on the 
DC-7s (AW April 21. p. 58). 

Tiie Board said: "Tlic problem of 
cylinder wall scuffing in the Turbo- 
compound engines has been industry- 
wide. Tlie Civil .Aeronautics Board and 
flic Civil Aeronautics Administration 
□re studying the problems related to tliis 
model engine. The Ciiil Aeronautics 
Administration, on June 50. 1958, is- 
sued .Airwotthincss Directive 58-15-5. 
Part I of this Directive calls for the 
mandatory replacement of the second 
chrome-plated compression ring with a 
cast iron ring at first oicriiaul after 


Aug. 1, 1938, but no later than Mar. 1, 
1959. 

"Prior to the aecident, Braniff Air- 
wais was in the process of replacing 
this chrome-plated piston ring on all of 
its engines as thci- reached oicrhaul. 
The No. 5 engine iiwolved in this flight 
did not ha\e the cast iron ring installed 
as the engine had not reached its oscr- 
liaul period- Since the accident, all 
Braniff engines haic been modified to 
replace tlic second chronic-plated com- 
pression ring with the cast iron ring 
in accordance with the .Airworlliiiicss 
Directive of June 50, 1958.” 

Braniff's Inteniationa! Flight 971 was 
originally ferried from Dallas to Miami 
wlietc it was scheduled to depart for 
Panama City, Panama, cn route to Rio 
dc Janeiro. Ihe CAB report said, 'i’he 
Miami tower controller twice rcpoitcd 
smoke trailing from the plane’s No. 5 
engine as it approached the field to 
land. Although the crew acknowledged 
these reports, no mention of this w-.is 
made when the ferry ctciv reported to 
the Braniff operations office. In addi- 
tion, the arriving captain also repotted 
the aircraft ready for Flight 971. He 
previously liad signed tlic fliglit log 
which indicated no aircraft discrepan- 
cies. according to testimony. 

Might 971 took off after a routine 
prcfliglit clieck whicli disclosed no dis- 
crepancies, the C.AB said. Tower per- 
sonnel said tliei saw the aircraft make 
a climbing right turn after which a 
briglit orange glow was obsened on the 
rielit side of the plane at an altitude 
of 900 ft. Tlic aircraft was then ob- 
served to fall off on the right wing, 
and tower operators further testified 
heating a call "Braniff 971" imme- 
diately prior to impact. The crasli, in 
a swamp northeast of tlic airport, broke 
the plane into tlirce sections and took 
the lii cs of tlie four crew moiiibers who 
had ferried the plane from I7allas and 
flic of the 24 passengers on hoard. 

Although the pilot was unable to 
recall eiety moment of tiie fliglit be- 
cause of his iiii'urics. the Board said 
the simiving copilot and flight engineer 
said the moment the fire was discoicrcd. 
No. 5 propeller was feathered, a Freon 
lube discliatgcd and the aircraft was 
placed in a sliallow descent to the air- 
port. Pointing out tliat the pilot had 
formerly experienced difficulfv in main- 
taining altitude during turns in com- 
pany check flights, the Board theorized 
the cinc^ency "brought out his former 
difficulties" and charged him witli "poor 
piloting tcciiniqucs” bv allowing his 
attention to be diverted' from his flight 
instruments bv the fire and emcrgcnci' 
procedures being taken by the other 
crew members. 
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n»w...tfte C.A.I. ELECTRONIC BLADE TRACKER 


/s standard government equipment 


MFtEWELL TO f ARMS 




Had your blades tracked lately? 

A vital, safety factor . . . now precisely 
accurate with Chicago Aerial's Electronic 
Blade Tracker. After 2 years of field festing, 
government assignation of a standard stock 
number means ordering and use of the Elec- 
tronic Biade Tracker is S.O.P. 

Fareweii to antiquated "flag" methods of 
tracking. Farewell to arms . . . greetings to 
scientific accuracyl 



vihatnxrtht htlicopter, 
the Eieelnnie Blade Trader 

pull it on the rifit trad! 




sight lor night 

CHICAGO AEFtlAL INDUSTRIES 


: Dayton, Los Angeles, Washington, D.C. 


1980 HAWTHORNE. MELROSE PARK. ILLINOIS 





RAYTHEON SMRROWIII 



New Navy missile now with Fleet, 


guides itself, out-thinks target 


Sparrow III U tenacious, accurate, lightning- 
fast. It uses a unique "wide-angle” radar 
target seeker which permits Navy pilots to 
launch missile from almost any approach 
angle and still score a hit. Once locked on 
target, Sparrow III guides itself, flying at sev- 
eral times the speed of sound, and unerringly 
intercepts the hostile aircraft despite evasive 

Now operational aboard Navy carriers, Spar- 
row III is slated for fighter squadrons through- 
out the Fleet. The missile is designed and pro- 
duced for extreme reliability; has a powerful 
warhead and all-weather capability. 
Raytheon is prime contractor for the Sparrow 
HI, under the Navy’s Bureau of Aeronautics. 
This new missile is another example of how 
the 37,000 men and women of Raytheon are 
contributing to national security. 







CREATIVE LEADER 


BLANKET VHP COVERAGE 

WITH COLLINS REMOTE CONTROL 

unattended operation is key to Delta system 

Direct, instantaneous communication for jet age oper- 
ations is now a reality anywhere on the domestic routes ot 
Delta Air Lines, tlie nation's sixth largest air carrier. 

Collins RC-101 Remote Control System — utilizing 
slave radio stations — is providing reliable air/ground VHP 
coverage for Delta over distances previously impossible with 
line-of-sight radio frequencies. 

Unattended receiver-transmitter stations strategically 
spaced along Delta's domestic routes allow continuous “push- 
lo-talk” contact between Delta operators and aircraft any- 
where on tliese routes. Voice transntission and control of 
all transmitter-receiver functions are maintained over long 
line telephone circuits. 

Contributing to the success of Delta’s unattended com- 
munication network are the hi^ly reliable Collins 242F VHP 
Transmitters and 51M VHP Receivers. 


ELECTRONICS 



BURBANK 



.NEWS IS HAPPENING AT NORTHROpA 



OPERATIONAL NOW! 

NORTRONICS UNIVERSAL OATICO 
TO CHECK OUT 

ADVANCED MISSILE SYSTEMS! 

READY NOWIThc first anil only universal automatic check- 
out equipment in production is Nortronics' Universal 
Datico. Standardized, self-checking test equipment, read- 
ily adaptable to any missile system or group of systems, 
Universal Datico is a single system of automatic eval- 
uation equipment available for support of advanced op- 
erational missiles. Other production contracts include 
checkout applications to U.H.F. equipment and autopilot 
sub-systems. 

PERFORMANCE PROVED. Datico has logged thousands of hours 
of reliable performance during which its speed and 
adaptability from one system to another have been dem- 
onstrated- Its rapid, unerring, Hi-Go-Lo evaluation of 
existing systems indicates its applicability to future sys- 
tems as well as to today’s. It quickly locates malfunction 
of the system or any sub-system element down to piece 
parts and records its findings on printed tape. 
TIME-MANPOWEH-OOUARS. Datico saves all three. No need 
for costly, time-consuming research and dcvelopment- 
Datico is available now for today's requirements. Appli- 
cation of Datico to your problem can mean savings up 
to 7S‘'> in manpower plus a dividend in reduced skill- 
levels required; savings up to 90'.'i in checkout time; 
and50‘.‘ in acquisition cost. 

TOMORROW’S DATICOS-Nortronics' continuing development 
program, combined with the management and engineer- 
ing foresight which created Datico in time for today's 
weapons, is now developing advanced Daticos for to- 
morrow’s weapons. These new checkout devices will 
incorporate even greater speed and such features us eval- 
uation of total system degradation without sacrificing 
reliability and relative simplicity. 

If you have a checkout problem... if you have checkout 
requirements for any system or level of a system, call 
Nortronics today, of write Chief Applications Engineer, 
Dept. 2003-D Nortronics, A Division of Northrop Air- 
craft. Inc-, 500 East Orangethorpe, Anaheim. California. 
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SHORTLINES 


► BranifF Airways estimates a year end 
1958 net profit iif 52,875,000, up 
66.5% from 1957 and equal to 98 cents 
per share as compared with 59.59 cents 
per share in 1957. .Airline officers esti- 
mate operating revenues of 569,510,000. 
operating costs of 565,280,000 and a 
cash flow of $9,520,000 (net income 
plus depredation). 

► Canadair Ltd. lias sent its new turbo- 
prop transports, the four-engine, long 
range CL-f4 and the medium-range 
Canadair 5-40, on tours of South .Amer- 
ica. England. Asia and Africa. 

► Central Airlines has installed a new 
Bell Telephone System leletypcwtiter 
communications system whicli links all 
54 cities on the airline's system- 
ic. M. "Casey” Britt has resigned as 
lice president of Southern Ainvay.s to 
fake a position as vice president of Gen- 
eral Aircraft and Leasing Corp. in 
Washington. Britt, who also resigned 
as president of the Air Traffic Confer- 
ence because of tlie change, will direct 
salts activities of tlie nesv organization. 
Iicadcd by Nfilton Arnold, former Air 
Transport Assn, vice president. 

► Frontier Airlines carried oier 227.000 
|jassengers and flew them some 62 mil- 
lion passenger miles during 1958, a 
6% increase over tlic prciious year. 

►International Air Transport Assn-, 
ami .Air Transport .Assn, have fonned a 
Joint Interline Communications sul)- 
coinmittcc to work out arrangements 
for automatic transmission of compli- 
cated interline reservations messages 
over the linked tcletipc systems of flic 
carriers in Europe. North America and 
oier the North Atlantic. 

► National Airlines reports an aietagt 
monthly passenger load factor for the 
first month of its New York-Miami 
Boeing 707-120 turbojet flights of 95% 
soiithbmmd and 85% nortlibound. The 
carrier says over 10.000 persons have 
made the flights. 

► North Central Airlines carried 777,140 
passengers during 1958 for a 14% in- 
crease over 1957. The local anier flew 
117.575,865 revenue passenger miles, 
a 10% .ncreasc over 1957. and 11,260,- 
865 tcietuie miles during the icar for 
a 19% increase over 1957. 

► Scandinaiiun Airlines System is schc- 
dnling Slid Aviation Caraielle turbojet 
airliner service to 24 Europc-.ui and 
Middle East cities for May 15. 


AIRLINE OBSERVER 

► Labor strikes against Eastern and -American Airlines during December 
caused a 22% decline in domestic coach aiailablc scat miles during the 
month and a 26.5% drop in first-class available seat miles. Revenue pas- 
senger miles in both eatcgorics for the month plumnictcd 12.6%. Shortage 
of space was reflected by the 9.35% rise in passenger load factors which 
moved to 67%. highest level reached since June 1957. 

► Watch for some equity financing this year by domestic tmnklincs in a 
move to strengthen the equity base in relation to long-tcnn loans. Airline 
stocks will be among the most actii-e on the New York Stock Exchange in 
1959, and dividend programs will be maintained and even broadened in 
some cases. Airlines have grown more interested in fliis type of financing 
now that ciinciit market prices are above book value. 

►Federal Aiiation Agency is emphasizing that its complement of 200 
military personnel represents less than 1% of the agenev’s total staffing of 
an estimated 28,000. Military personnel, liowever. arc being assigned to 
F'-AA's licadquartors in Washington wliicli means this catcgori' represents 
1056 of the estimated 2.200 people Ixised in Washington, or close to half 
of the 500 assigned to FAA’s top-lciel management. Absorption of military 
air traffic control facilities by the FAA accounts for at least part of the neii' 
oiganizational pattern. 

►Foreign flag airline representatives are charging that U. S. carriers ate 
responsible for the closed-secrecy under which recent technical and traffic 
conferences of the International Air Transport Assn, have been conducted. 

► Local service airlines will be the first to rebel against any legislation calling 
for an ainvai's user cliargc in the fonn of a fuel tax (see page 36), Most 
feeder-line routes covered by local service carriers arc without Vort-ac, ILS 
and terminal radar, facilities which the tax is designed to support. 

►Early estimates of 1958 traffic activities indicate that the number of 
passengers carried last year on domestic carriers is approximately the same as 
1957’s I'ohnne, Houeier, clianoes are strong lliat the final figures may show 
a decline of as much as ICf. 

► Trans M'orld Airlines lias leased one Link Boeing 707 simulator for a 
period of 10 vears to train flight personnel because, according to the Civil 
Aeronautics Brxird. the carrier anticipates "inauguration of jet senice in 
the near future." 

► Netherlands is reacting strongli to British decision to cut KLM Royal 
Dutch .-Airlines service into Singapore to one flight weekly. Originally, the 
Dutcli airline operated tiuce fliglits a week but was forced bv the British to 
reduce the service to twice weekly in September. KLM says tlie decision has 
caused “great astonishment" adding tliat such service can hardly be called a 
commercial ]>rojx)sition for any airline. 

► Look for dcinamls hi- British pilots for a pav increase coiering turbojet 
flights. Ai-cr.igc Ion salari' for British Oi etscas .Ainvai-s Corp. pilots is about 
511,200 whether they fly jets or piston-engine aircraft. 

► Russia and North Korea haie signed an agreement authorizing Aeroflot to 
begin weekh- T'ii-104 setrice between Moscow and Pyongyang, the North 
Korean ca])ital. The Soviet turbojets will fly the 4,000-mi. route in 121 hr. 
including stops. 

► Red China plans to complete its network of domestic air routes within 
the next f'lO vears. Currcntlv. domestic routes covet about 4.700 mi. in 
1 5 provinces. Nfajor portion of countiy'.s airline system was opened last lear. 

► First transcontinental flight of a B-66 cquip]>cd with General Electric 
CJ-805 turbojet engines flew from Los .Angeles to Andrews Air Force Base. 
Md., in 5 hr.. 36 min. B-66 is being used as a test Ired in a scries of flights 
for the engines wliieli will jxjwcr the Convait 880 transport. 
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Pratt & Whitney Evolves Turbofan From 


By J. S. Biifz, Ji. 

East Hartford— Pratt & Whitney Air- 
craft, in entering the ducted fan field, 
is taking full advantage of the retrofit 
possibilities of its proven f>7 turbojet, 
previous development CNpetience with 
verv large compressor and turbine 
blades, extensive company-owned ex- 
perimental facilities and a previousjj' 
unused idea ineorporating a short dis- 
charge duct for bypass air. 

Approximately one vear ago, Pratt dr 
Whitney began the detail design of a 
forward fan engine that would provide 
50% more takeoff thrust and 13% bet- 
ter specific fuel consumption at cruise 
than that of the J57 engine. Increase in 
propulsive cfficicncv in the new engine 
would make its noise level about 10 


decibels quieter than the basic J57. or 
roughly equivalent to the J57 equipped 
w ith a current sound suppressor nozzle. 

This engine, designated a tiirbofan by 
the militarv, would handle almost 2.5 
times more air than the J57 v-ct use 
about 90% of its parts. It also was stipu- 
lated by the company that the conver- 
sion from the J57 to the tnrbofan con- 
figuration would not require factory 
rework and could be accomplished in 
an overhaul shop. 

Design Objectives 
'Ihcsc design objectives were accom- 
pli.vhcd through three main moves: 

• First three stages of the J57 com- 
pressor were removed and two fan stages 
added. 

I'he'se fan stages used the large 


advanced compressor blades developed 
in its )91 nuclear turbojet program. 

♦ Tliird stage turbine on the |57 was 
enlarged and a fourth stage added to 
provide the power necessary to drive 
the low pressure compressor rotor and 
the fan. both of which are integral, 'lire 
low pressure rotor shaft also was 
strengthened to transmit the added 
power to the fan which pioduecs .about 
50% of the thnist in the Pratt & WTiit- 
ney tnrbofan engine. Blades used in 
the new third and fourth turbine stages 
arc very long and thin and were made 
possible through knowledge gained in 
the I‘57 turboprop program which has 
been dropped Oy the governincnt- 

• New sliort disclia^e duct was de- 
signed to exhaust the fan air well for- 
ward on the engine nacelle just after 



AERONAUTICAL ENGINEERING 



J57 Program 

it passed through the fan. This pro- 
cedure cut the pressure losses, which arc 
inevitable if the bypass ait travels the 
length of the engine through an en- 
closed duct and is then exhausted with 
the hot high speed air from the turbinc- 
Pratt &■ Whitney wind tunnel tests 
have shown that tijcre is no measurable 
iircTcase in nacelle drag for the turbo- 
fan engine when the fan air is exhausted 
forward on the nacelle. Engine tests 
also have shown that propulsive effi- 
cienev has been incteasei by the desired 
amount with the short discharge duct 
and the predicted values fot takeoff 
thrust and cmise specific impulse have 
been achieved. 

Companv engineers say that the short 
dischatge duct and their work in Ib57 
with large conrpressor blades were the 
two factors that had the greatest influ- 
ence in faking Pratt & Whilney's 
ducted fan work from the theoretical 
to the hardware stage. Up until that 
time Pratt &• Whitnev's paper compari- 
sons between straight turbojets and 
bvpass and turhofan engines had not 
convinced them that straight turbojets 
could be improved upon enough to war- 
rant a turhofan development program. 

This picture was reversed to the com- 
panv’s satisfaction when the 16-in.-long 
compressor blades for the J91 proved 
practicable. Two stages of these blades 
could do the work of three stages in the 
J57, and thev were of short chord so 
that their attachment problems were 
not severe despite their great length and 
the large centrifugal loads that they car- 
ried. 'niese two wetors allowed a much 



LARGE diiiiiictei of turhofan and bypass engines is illustiatcd In top view of the |'I'3D-1. 
Outside dijiiielet is 53 in. compared vsitli 37 in. on J57. 



COMPRESSOR blades similar to these developed foe the pi nnelcac turbojet ore used in 
the fan section of the JT3D-1. Approximately 16 in. long and of natrow chord, these blades 
ate supported by a shtoud located about two-thirds of the span out from the hub. 
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Now. .. because of new 


and expanded product lines. 

Sofce(h«f 0UKfia»cf 

announces a change in name to... 



SWEDLOW Inc. 


SWEDLOW Inc. 


liglitct fan stjgc to be consttuftC!l than 
had been poasiblc in the |not. 

Umisiial featiite of these sere hm| 
eomptessor blades (almost 50% longer 
than aii\ in the J'7) was the |>art-span 
slitoud or intercoiiiiccting Mi|)ports that 
are located abiivit tno-thirds of Ihc span 
out from the liiib. 

Such shrouds which srcatly reduce 
libr.ition |jrobk'ins on heivilv loiided 
slender blades usualh are located at the 
tips of the blades as on most tmbinc 
stages. 'I'he part-span shroud "as 
•idopted to reduce the weight neees.sary 
for a shroud at the tips csen though 
some aerodynamic pi-nalt> was in- 
solved. Each of the fan blades has small 
sections of the shroud forged intcerallv 
on the forward and aft side of the made 
so that, wlien they arc assembled on the 
rotor hub, the sections rest on each 
other to form the comph.-te shroud. 

The short duscharge duet improved 
the turbofan picture through weight 
.savings and a reduction in engine pres- 
sure Tosses. Original Pratt &■ WTiihicv 
work with this type duct was with ii 
iil.itivcly restricted configuration that 
did not have a large evdiaust ara. It is 
believed that this first experimental 
duct can be improved upon for most 
eiiranit transirorts and bomlx'rs. 

Kxhaust for the fan air would extend 
as far as possible around the nacelle. 
relocation of some of the engine acces- 
sories that arc normally bunched at the 
bottom of the engine could make it 
possible for tlie short discharge duct to 
extend completely around the nacelle 
except for the pylon sii|i))orting the en- 
gine on some aircraft. 

W'licn Pratt & W'hihiey formed tlic 
project early in 1958, the general design 
parameters set dnwn for tlic n’3D-l 
Inrbofan included 16.000 lb. taheofi 
rlinist; a bypass ratio of 1.4, iiK-.ining 
that 40% more air would pass fhrongh 
the f.in than through the main engine; 
pressure ratio across tlie fan was to Ix' 
1.6. In general, these original require- 
ments have been slightly exceeded. 
I'cmr turbof.in engines are now run- 
ning. with an over-all time of about 500 
hr. One of these engines has more than 
90 lir. on it. Much of this time has 
been obtained in Pratt & Whitney’s 
Willgoos Laboratory. A complete cali- 
bration of the engine lias been obtained 
at all design altitudes and to speeds of 
over Mach 0,8, the anise speed of most 
of the aircraft that would use the jircv- 
eiit turbofan most clfcctivels. 

Pratt &• Whitney management cred- 
its tlic extensive facilities at the M'ill- 
goos Laboratory with prosiding such a 
short lead time in engine devclo)iment. 
'l est work can be expedited considendily 
"lien the company nas control over the 
test facilities as ivcll as tlic programs. 

Ill this case, the ct>iii])!ete exhauster 
svstem for tlic engine test cells at the 
l.itxiratory had to be utilized to jirovidc 
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the 450 lb. sec. aitflem required for 
the turbofan engine. 

I'hc cxini|xmy phiii.s to direct 50 hr. 
endurance tests this month at the \5'ill- 
goos laibor.itory with the 50 lit. pre- 
limiiiary flight rating test for the niilitarv 

First deliscries of jiroduetion engines 
arc schednled for )nly, 1960. with cerfi- 
fic-.ition testing being completed earlier. 

Some of the considerations affecting 
the choice of tlie foni-atd fan design 
other Ilian the improved compressor 
blades and the short discharge duct in- 
clude goixl accc.ssibilih afforded to the 
rotating jiarls and Ihe aecessorv groups: 
a great possibiliti' that foreign object 
damage will be reduced because mncli 
debris wonld be throsvn radially outward 
and pass out of the fan air discharge 
duct ratlicr than traveling tlirongh the 
entire compressor and turbine sections; 
tlie engine center of gravity is essen- 
tially imafFccted by the iiiodific-.ititm 
from the straight jet (57 to the turbo- 
fan version litc-ause moments of fan sec- 
tion around center of grasitv Ixilaiice 
those of added turbine stage. 

I'.ngiiic starting and accacratioii char- 
acteristics also are uncbaiigcd in the 
comersioii to the tiirbofan model. 
Starting loads arc sirtually the same, 
as the high |)rcssnre rotor is the only 
one cranked on the tsso-spool J57. ,\s 
llie internal airflosv tlirongh the hot 
p.itt of the engine is essentially im- 
changed "hen the forward tan is added, 
the acceleration curves for the turbcifan 
engine are about tlic same as tinise for 
the basic J57. 

I'he designation ''turbof.in " apixii- 
cntlv has Ix’cn clinscn by the military 
for povvcrplants similar to the Pratt &• 
W'liitnev engine and the Cciieral Kloe- 
tric "aft-faii" development of the 
CJ-S05, civil version of the |79, Distinc- 
tion betssecn tlicsc engines and the 
Rolls-Royce Convv-.iy. tlie first bypass 
turbojet, is tliat they do not duct by- 
pass along the full length of tlie engine 
and then mix it witli tlie hot tiirhinc 
cxiiaiist gas before ejecting the com- 
biiiexl flosv through a single exit as docs 
the Conssay. 

Some authorities csidcntly include 
a comparison of the byjxi.ss ratio as well 
as the internal air flow pattern when 
making a distinction between "fan" 
and "bvpass" engines. According to this 
classifieatioii, "bspass" engines would 
have less than half their total air flow 
Ix-ing bypassed and "fan " engines would 
base more than half. 'Ilie first Conssay. 
for instance, has a bypass ratio of about 
0.6, or the bvpa.ss airflow is equal to 
60% of the main engine airflow. The 
Pratt d’ Whitney and General Electric 
"tan" engines liase a bvpass ratio of 
.itouiid 1.4 to 1.5, 

The chissificatiuii of tlicse turbojet 
sariants, liowescr. is far from being 
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ACCURATE 
RELIABLE AND 
AVAILABLE 

“OFF-THE-SHELF” 

FROM TELE-DYNAMICS! 

At Tele-Dynamics Inc. the systems 
concept, long in operation, offers 
many advantages to the user of 
telemetric components and hard- 
ware. Integrating their specialized 
knowledge in the search foi- system 
reliability and compatibility. TDI 
specialists have developed out- 
standing equipment with wide us- 
age in teU 
mentation a 
One of the w 

est suppliers of telemetering eqi 
ment, Tele-Dynamics continue} 
make available . . . off-the-shelf 
components, assemblies and s 
terns of outstanding accuracy i 
reliability. 










HIGH SPEED HANDLING 

FLY-AWAY HOIST SPEEDS JET TRANSPORT 

This compact, powerful fly-away hoist for the KC-135 lifts an 8,000 lb, load 
at 10 or 20 fpm . . . moves it in the plane at 20 or 40 fpm. 

Typical of Western Design’s 13 years' specialized experience in aircraft cargo 
hoisting, trunsversing and airline baggage lifting, the KC-135 hoist is one of 
many systems designed and produced for applications which include helicopter 
rescue. sonar hoisting, litter lifting, bomb and missile loading, fuel hose retrac- 
tion, and delicate instrument handling. The DC-8, 707. KC-136, B-52, C-124, 
KC-97, C-47, C-46, DC-6, and RC-121 are equipped by Western Design. 

For any cargo hoist requirement, ground or air, call Western Design. 

Western Design 

DIVISION OF U. S, INDUSTRIESriNC. 

USi-M Sa Santa Barbara Airport > Goleta, California • WOodland 7-4571 
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Mechanica! Conlrols 
Designed for B-70 

Dayton. Ohio— All-mcdi.mical fii?!!! 
control system for which Cuitiss-Wright 
Cnrp. h.is rccciscd an .\ir rorcc coii- 
Inict (,\\V Jan. 19. p. is designed 
to witlist.iiul tlic c"ca.'ptii)ii,ilh high 
tciii|)cratiircs anticipated in Macli 3 air- 
craft. 

Operational c-.ipabilitv of the new sss- 
tCDi is expected to extend from — lOfll'' 
to l.OOOF. 

first appitaitions of the system in 
operational airCT.ift arc expected to be 
in North .American's I'-IOS and B-70- 
Many other aircraft mamifaetiirers re- 
portedly are interested in tlie system. 
.\m(iiig tliem is Boeing .\irphmc Co. 
uliich has Iscen supjjising Ciirtiss- 
W'riglit its requirements for the Dyn.i- 
Soar in an effort to find out u'hete and 
how tlie mediiinie.il flight control ss- 
Icm might fit in. 

I lic system, svhich ssould iiicne all 
missile or airetaft control surfaces on 
signal from a computer or pilot, is de- 
signed as an altcrnatisc to hydraulic 
control systems in uliich the develop 
ment of suitable high temperature hy- 
draulic fluids is cuncntlv prosing a 
[aids formidable prolrlcm (,A\\' Jan. s, 
p. :'n. 

Phase I. on whicli Curtiss-W riglit is 
prune contractor, calls for a fc-.isibilits’ 
study of the system, ssliich the coiii- 
|xrny has Irad under deselopinent for 
some time, and is cx|)ected to fate mrly 
a fraction of the Imdgct. Pliase II. 
uhich will t.ikc most of the time and 
money, will involve the dcsdupiucol 
of actual hardss-.rtc. In ass-.irding a con- 
tnift for this phase, .Ait force is ex- 
pected to name North .American prime 
(ontractor and Curtiss-W'right as tire 
principal subcontractor. 

In all. four complete systems will bo 
icqnircd for labomtnrs' and flight test- 
ing. 

Ilie first test unit wilt simply be a 
latcT.il control svstcm invoK'ing tlic 
.lilenms just to show that the svstcm 
«ill work. It noil he installed on an 
l -lOO jet fighter whidi has bctii chosen 
•IS the flight test bed. -Al all times 
throughout deselopnicnt .and modific-a- 
lion of the units, designers and engi- 
neers will be concfnieel with tning to 
make the svstcm fit the f-103. 

Cargo Conversion Kil 
Designed for Elecira 

New A’ork— Inteniation.il models of 
tlic Locklicad Kleefra turlxiprop tranv 
port will lie offeaxl to customers ivilb 
an optional cargo comersion kit gising 
the aircraft a combined cargo-lr.iggagc 
capacity of 11.360 lb. 

Cargo kit, intended for use on routes 


nitli less than notinal |xisseiigei lo.id 
factors, is installed after removal of foi- 
«atd seats. Included in th;; comersion 
kit are protecthe costrings for the side 
nails, partitions and floor, cargo barrier 
nets attached to posts ancliored in ceil- 
ing and floor, and web-slnip retainers 
fore and aft. 

Society to Reward 
Weight Optimization 

Nen York— ,\ii annual anani for sig- 
nificant developments resulting in 
lighter sseight in design of .lircraft flight 
systems or componeiits has been estab- 


lislied bv the Society of .Aeron.iutie.il 
'\'eiglit Kngincers. 

I he anard, consisting of a incdallinu 
and SsOO. will be presented in May at 
tlie I Stii annual national conference 
of tlie society- .Ans person or gtou]) 
working in the arc-.is of matcri.ils, de- 
sign, manufacture, nper.itimial use. 
management procedure or related re- 
scarcti and deselopmcnt is eligible for 
iioiniinition. 

Nominations will be accepted until 
•April 1. 

.Award comniittcc chairman is E, 
Joscjili Weber, cliief, weight nptinii- 
zatioii engineering, 'flic Martin Co., 
Baltimore 5. \Id. 


* For Modurating and Shul-Off Aoolicallons 


• Paimanenlly Lubricalad 



FAST RESPONSE! 
LESS WEIGHT! 
LONG LIFE! 


Delivers any selected response from 1 to 10 seconds in ducts with 1“ to 
4' opening, pressure to 300 psi, and temperatures of — 65*F to lOOQ'F. 
Impedance level of less than 500 ohms eliminates terminal problems. Fast, 
accurate operation-no relays or limit switches required. 

7.’’.°^® ''^'’0 Design for Flight 


T-'’p«'4h-.e 
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ACROPHrSICS VZ-7AP flying pliitfocm test bed uses ludiiiiciitJiy ring-giurds eruiiiiH rotor-ptoji 


V turbiiie-posseicd pljitfnim of llirec in 'I'Rl'iCOM competitum. ^'Z'7A1* fuis -*25.slip. Turb<miee'J A 


Designers Faee 

Detroit— C;misielcr;i bit rtsf.irtli iiiul 
develDpiiic'iit f.ico indusftt .iml U. S. 

Army rniiispntljtioii Rcscnrcli &• Kngi- 
iiLt'riiig Ci>iimi:iiul in sobiiig tlic nu- 
merous sinhilits mill loiitriil probk'ius 
iniKTCiit in tlie fliiiig phiffnrm coiici'pt 
in tlic fntc of ;i (Kuititv of Ixisie inid 
iipplioil ascmdi itiitii .nnil.iblt. 

\Vitli j rdati'flv Siiiiill curt of iii- 
foniKitiiin to work u'itli. the Irio of 
winners of I lU'.COM’s aerial platform 
competition will Inne to relv priniarih 
upon their iraii resnuries hatketl ln' the 
lessons the\' k-arn as a result of (light 
testing the six test ItccI sehickn orilereil 
by I RKCOM. 

I'irst ilctaiis of the three varieii ap- 
prexiclies taken by Aerophs-sies Develop- 
ment Corp.. Chrssler Corp. and Pia- 
secki Aircraft Corp., ss liitli are Iniildiiig 
the first tangible hardware to test their 
the'orie's, were disidge-el In com]jans 
repre'sentathes doting a recent Soeiets 
of Aiitomotise Kiigineers inerting in 
Detroit, with discussion of National 
.kerOIlalltk^ and S]iace Administration 
research in this field b\ an engineer frimi 
Langley Research Center. 

i'aieh of the three eontmetors will 
build two test bed coiifiguraticm.s of 
their |)roposais under the eiirrent Anns 
eoiitniet— awaid of production vehicles 
will await proof of the concept’s feasi- 
bility. In addition to developing a sta- 
ble. iisefcil veliicle. .\nnv will consider 
cost a prime ret|oirement, probable 
i|uanhtative proeurement will most 
likely be inverseiv proportional to pro- 
duction costs, fairtv M. llewiii. of 
'I RICCOM. pointed out. 

A'chicles disaissed at Detroit were: 

• Chrysler taiideni duct piston-powered 
platfonn, selicduled for rollout late- in 
l•'ebrua^^. whicli fe-ature’S rigid rotor- 
propellers and a system of vanes, lomcrs 


CHRVSLER aerial platform, scheduled for rnlloiit late next month, has comjilcx svsteni of 
vanes and cascades to piovide fotwaiil tlmist. cancel-mit nose pitchnp phciiiimciia. 


Flying Platform Controllability Problems 


PIASECKI VZ-8P test bed, first to fly, has rear shroud higlier than front unit to minimize 
lOtoi-iKop do«ii«-Jsh. Triixid next to pilot's scat, is for test fitting of 105-inm. rifle. 


and cascades to provide ptopul'ion. sta- 
bilitv and contrnl. 

• Aetophysics \'Z-7AP controllable- 
pitch font rotor-propeller platform, pow- 
ered bv a -llvshp. Turboiiieca ,\rtimste 
IIB tiulhnc. eurrcntly under cimstnic- 

• Piasecki h'Z-8P tandem-duet platfonii, 
witli three-blade rigid rotor-pto|jelkrs. 
whith has been flying since October at 
I’liiladelpbia International Aiqjort, Pa. 

Pitch, Roll Stability 

Unstable oscillations in pitch and roll 
are fimdamenhil stabilitv ehataeferisties 
of the flsing platfonn in both bmcring 
and fiinvard flight, it was pointed out 
by NASA research engineer M. O. Mc- 
Kinney, who provided data liascd on 
limited mode! te.sts. 

lii the case of the iinshrouded rotor- 
|)ropelkr. a downwa.sh on the rear por- 
tion of the prop disk, caused by the 
forward part of the pto|) disk, reduces 
the thrust of the rearward portion of 
the disk and provides a nose-up pitch- 
ing moment, hot a shrouded rotor- 
propeller, the downward flow is de- 
flected through the duet at a largcT 
angle, leas ing it parallel to the prnpcIlcT 
shaft axis and providing a larger drag 
tliiin that of an unshrouded propeller. 

In the e-asc of cross flow across the 
shroud, there would be an increase in 
flow over the leading lip of the shroud 
and decrease over the reanvard portion, 
causing unequal prcs.sure distribution 
and also vers likeK. unsvwmetrica] 
thrust distribution— these being addi- 
tive. there would be a iuise-u|) pitching 
moment larger than for the unsliroiKlcd 
rotor-pro|x;ller. 

In the case of a tandem configura- 
tion. ])itchiip would be aggrivated. 
since dovvnwash of the leading rotor- 


pnixiiiiately one degree fonvaril tilt for 
taeli ini]e-|3et-hout of speed. series 
of mov.ible vanes emild be used to turn 
the thrust backward, fonvard force on 
tile vanes acting to offset sliroud drag. 
MeKinney stated. 

Nose-up ))itehing. caused by action of 
the forward rotor-propelleT downw-asli 
on the rear unit of slirouded eonfigiira- 
lion, would he aggravated hv u.se of 
turning vanes bencatli the sfirciud to 
rcxluev nose-down tilt, unless they were 
fitted midcr the front shroud only. 
Also, an unstable pitching moment 
would result from center of thrust mov- 
ing markedly ahead of center of gravity 
due to angle of attack needed for for- 
ward flight. 

Dynamic Stability 

Dvnamit .stability imevtigatiim. al- 
tlimigii limited, showed that unstable 
rolling o.vcilljtion evident in hovering 
flight inert-a.vtd in forward flight. This 
was noted that as the airsyKcd of the 
model increased. Ilie model liec-.iinc un- 
stable with the svmie amount of artificial 
roll damping that had stabilized it in 
hovering flight. It was possible to cure 
this bv increasing the artificial damping. 

Hovering control of a four rotor-pro- 
peller cimfigiiratioii can be fairly simple 
and .straightforward, McKinney re- 
ported, will) piteli and roll control ob- 
tained bv varving thrust at opposite 
ends or 0]5po.vite sides; yaw control 
could be provided by means of a simple 
control vane beneatfi the tot(ir-|)r(vps or 
bv varving total pitch to provide net 
eluinge ill tori|ue 

A bv (i rotor-prop configuration would 
be more aimpk-x to control in liovetiiig, 
McKinney noted. Suitable roll control 
can be produced by cyclic variation of 
lilaile angle of non-artieiilafed rotor- 


propeller on rile reiir unit would de- 
ertnse the latter's thrust. Damping of 
the resulting ostilhilimi was less critical 
for a tvvo-shrond tandem eimfiguratioii 
than for a foiir-slirond model tested bv 
NASA l>et-ause the latter had a shorter 
moment. Rolling oscillation of both 
two and fmir-shroud models was very 
nnstahle heenuse of the low roll moment 
of inertia-ill the case of the hitter con- 
figuration, the model was only a little 
longer tlian wide. NASA expeiienev 
sitowed that roll and pitch oscillations 
could l>e completely stabilized using 
artificial damping. McKinni^' noted. 

Ill forwaril flight, drug of slirouded 
rotor-propelkTs uonnallv would rexjuin 
coiisidcnililc misc-dowii tilt to establish 
fore-and-aft balance of fotcvv— a rule-of- 
thumb provided by MeKinney is ap 


COCKPIT of Piasecki VZ4P has fliglit con- 
tcolv revcmhliiig conventional helicopter. 
CcillocHvc pitch lever is nii the lelt vide. 
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pro|3i to produce more tlimst uii one 
side of the disk tliLiii on the otlicr. 
Spoilers or dr;ig dcsiccs u iiiild not pro- 
vide a corresponding increii.se in tlirnst 
on the opposite side, so are not con- 
sidered satishictors, he continued. Ks 
hiiust tlmist is iiisiifRcieiit to provide 
sufficient power to give the rec|iiired 
moment and a vane under the pro)>c11ers 
v.ould lime to extend .so far heneath 
the machine ii.s to spoil the priinarv ad- 
vantage of its low silhouette. 

Lateral Control 

l''orvv.ird flight control exijcriinenls 
indicate that any lateral control svsteni 
s.itisfactory for hovering flight vvonld 
also he suitahle in forward flight, .\ddi- 
tional requirements would he placexl on 
the longitudinal control system to 
handle the large nose-np pitching 
moments encountered, he noted. 

Large change in trim would make it 
difficult to provide sufficient control to 
slabili/e the nosc-np pitching condition 
with a single stick control vvitluiut hav- 
ing excc^sive• control sensitivity for 
hovering flight, McKinney indicated 
thumh .switch on the stick would he. 
at best, a clumsy, coarse additional con- 
trol. he said. Turning vanes, under the 
front shroud onlv. could reduce need 
for an nverlv sensitive control aud ol>- 
V iatc need for a thumb switch if thev 
were linked to move in coniunction 
with pitch control. It might he desir- 
able to have nonlinear variation of vane 
deflection with stick deflection so that 
stick inovcmcnts near center, required 
for hovering flight, would not cause cx- 
e-essive linear accelerations hecause of 
vane dcflecKon. 

in the Chrysler vehicle, since the de- 
cision had been made to use sini|)le 
rigid rotor-propcller.s and thus use of 
coimaitionsl collective and cyclic pitch 
were ruled out. a system of louvers ii|)- 
stre-.nn of the rotors was developed to 
provide hoth trim about the pitch axis 
and a broad hand of control above and 

and roll control about the roll axis, a 
svstcin of roll vanc-s is located dowu- 
slreain of the rotor in the duct nutlet. 
Vaw control is obtained hy means of a 
single vane in e-ach duct, also down- 
stream of the rotor. 

Stick Movements 

I'orc and aft movenicnt of the stick 
activates the pitch louvers in the duct 
inlet to provide nosc-up and nose-down 
movements; lateral displacement of the 
'tick prodnee.s movements in the roll 
vanes in the duct outlets: foot pedals 
activate the yaw vanes. Cascades lo- 
eated in the outlet of the front duct 
(ailv deflect the slip-stream rcarvv-ard to 
produce prn|)uKive force. 

Oucts were cxperimentallv developed 
in the wind tunnel. st;irting vv ith a hirge 
inlet lip radius and reducing it step hy 
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SYSTEMS TESTING IN ALL ENVIRONMENTS... 



. . . from —100° F to 
1200° F and altitudes 
up to 200,000 feet 

Sundstrand Aviation 
tests constant speed drives 
.... fluids . . . seals ... hy- 
draulic equipment . . . electri- 
cal controls under punishing 
pressures and high ambients 
to establish assured perform- 
ance and reliability of complete 
a-c power systems. 

Sundstrand capabili- 
ties in hydraulic, mechanical 
and electrical components 
and systems tor aircraft, mis- 
siles, ordnance and commer- 
cial equipment are compre- 
hensive from concept to 
completed project . . . defini- 
tion of requirements . . . de- 
velopment of specifications 
. . . research . . . design . . . 
prototype manufacture . . . 
environmental testing . . . pro- 
duction . . . and field service 
and training of maintenance 
personnel. 


SUNDSTRAND 

AVIATION 



CiirysliT difcnv.' (iptratinin pnijcct 
uigiiitcr Jiihii V. Ciirtim rcporkd. It 
u.iH mitcd tliut inkt nuliii'- of tlic 
duct «;i'i dccicMM'd, ncl^c•-ll])pittllill| w.is 
Ic'.Miicd, iis was tlirii'.t augmciilatioii. 

I iiial dosieii is aimed at optiini/. 
mg tlicst factors. Coinciitional tlirei- 
M.ide ]5ropclk'rs «trc tested in a fiill- 
se.ile st.itie test tied. 'Iivist distrilniHoii 
of the tilades svas s.iried In |ili\sic,ilK- 
misting them in a hsdr.mlk' fistnre nn- 
lil optiimini thrust ]kt liorseposver \saj 
reali,^e(l. RIadcs in the Clirt sler test bed 
are S.i ft. diameter. 

Clirisler flight test lied is approsi- 
m.ifeiy ft. long. 10 ft- wide and f.5 
ft. high. Cross weight, intintling pilot, 
fuel .md test insttumentatinn ssill lie 
2.000 111. 

I’nwerpl.nit is ii six-eslinder I.yenming 
ssilh takeoff r.itiiig of ^SO lip. at s.400 
rpni. and continimns rating of sfiO lip. 
at S.200 rpni. I'svo modifications made 
to the engine are rcmm-.il nf ttie mniiia! 
lednetion ge.ir Ixix and installafimi of 
a gear box th.it tr.niMnits pmscr through 
extension shafts to the front and rear 
rntorpiops. I'.ngine also jicmers a cool- 

At eaeli propeller is a reehietion 
ge.ir of approxini.itelv 2:1 r.itiii to 
prinide some 1.4i0 rpin. to the pn>- 
jxller shaft, and also coiiiiter-rcitation 
of the props. The drise line system has 
no clutches. 

Tubular Airframe 

.Virfr.ime is alkwelded alios steel tiili- 
iilar sfriicftia-. the eentral portion being 
.. box frame supporting engine, pilot 
:,iid main landing gear, l ore and aft 
Imsses siqiporf front and rear pro|K’llers 
and ducts. Two main oleo stmts nf the 
Lmding gear are on either side of the 
center section and tssii steoiidiiry stmts, 
heneath the |impcller gear boxes, h.ive 
full e.islering wheels. 

f light duration ss ill he approxiinatcis- 
in mill. Rrogtam cnrreiitls t-.ills for 
ill hr. of tiediissn and hoseiing test- 
ing prior to free flight tri.ils. I'lmr- 
mtor configuration seas chosen for 
.\erophssies \''/.-“.\l’ ix'C.iuse its rela- 
(isely large disk area promised good 
r.itio of ss-eiglit lifted to pimer ]iro- 
diiced. also because of the possibility of 
lontrolling large pitch and rolling iim- 
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5 SIZ^S 

of Cole Self-aligning Connector Pins' 


li 


...to serve 'most every connector need! 


Virtually any size, capacity and configuration of electri- 
cal connector, with any number of contacts . . . from 
miniaturized 7.5 ampere to 300 ampere connectors can 
now be made utilizing the new Cole self-aligning Contact 
Pins. Relatively simple tooting methods make it possible 
to produce even a small number efficiently. 

The basic reason why the Cole Connector succeeds where 
others fail lies in the unique ball and socket principle of 
these self-aligning contact pins. They are flexible, not 

function easily, dependably despite possible misalignment 
due to rough handling, high-shock or vibration. They re- 


quire far less pressure to open and close, are completely 
reliable under aircraft and guided missile environmental 
conditions. 

SPECIFY YOUR OWN CONNECTOR 

The chart below gives you the necessary data for speci- 
fying custom Cole Connectors for your particular require- 
ments. Write us outlining the purpose for which they will 
be used, number of contacts, capacity, size, configura- 

a Connector to meet these precise specifications and 
build a prototype at low cost for your approval. 



Initialiv the design considered the use 
cjf shrouded rotors, hut cnirsideriiig tire 
drag, requited large tilt angles ot use 
(if vanes, it «-.is decided to tielctc the 
slirouds and use only rudimentary rings 
.iioiuid each rotor-pmp whieii increased 
propeller diameter, gave loevcr disk load- 
ing. Rings appear to provide a 4'T 
gain in hovering thnist, 

Concurrently if was cnnsiderc'd ncccs- 
san’ to provide flapping and drag liinges 
(111 Hie hlades. ,\eriiplivvics project engi- 
iicCT Roliert W'. F.vans leporteri. He 
notes that foliovving flight tests, during 
wiiich ctinftol vvitliout ducts has licciv 
demonstrated, tiie company may inves- 
tigate perfomijucc gains to be oiitaincd 
In installing them. 

Rolling Moments 

.\aiiphysics e\|>ccts that due to rota- 
tion of the riglit and left propellerv in 
ri|jposite directions and phasing of the 
rotors, the rnliing moments will Ik e.iu- 
eeied out in noiniai forward flight. 
Pitcliing moments arc additive, F.vans 
notes, and te<iuire application of in- 
creasing thrust to aft ptopellets as tlic 
lilatfonii goes from hovering to forward 
flight. 

Artificial stability augnientation lias 
been developed Irccanse an analytical 
'tndv indicated that the \'7-7.-SP would 
he difficult to control due to a diver- 
gence in pitch and roll liav ing a |)eriod 
of about five seconds. Stability aug- 
mentor is being built to .\eropliysics 
specifications bv Kcarfott, Inc. 

Pifcii and toli control bv’ the pilot is 
hv moving the control stick forwards, 
aft and sideways, differentially control- 
ling the pitclics of tlie four propellers; 
vavv control is hv means of foot pedals 
wiiich control a rudder in tiie exiiaust 
vvstem of tlic 42?-shp. Turliomeea 
.\rtoustc II turbine. Collective and 
diffcrcntial pitch controls are linked. 
T he cmitrol ealilc on cacli propeller hub 
operates a hydraulic send sv-stcni wiiich 
changes tiic pitcli of two ptopeiicr 
hiades cquailv. 

Transmission system from the engine 
takes 6,000 tpm. and distributes it to 
tiic propellers which turn at 2.1i0 tpm. 
T'ransinission was designed in coopera- 
tion with Sargent Fngineetiiig Co. 
Central gear box lias an input sliaft 
e.irrying two spind lx.-vcl gears, each 
driving two intermediate shafts. These 
shafts lead diagtmally to the four rotor- 
ptop gear boxes, where riglit-anglc spiral 
hcvcl gear drives are used. Sliafts be- 
tween turbine, main and ptiipelie*t gear 
boxes have sput-gear type universal 
eouplings- 

\^7AP will l)c approximately 17 ft. 
long by 16 ft. wide; tlic cargo floor is 
41 in. from the ground and measures 
4 ft. X 4 ft. Vehicle Iras a dry vvciglit of 
approximately 1.700 lb. and c;ln cany 
.1 useful load of about 455 lb., Evans 




A DIVISION OF HARBOR BOAT BUILDING CO. 

258 CANNERY STREET, TERMINAL ISLAND. CALIFORNIA 


HARCO CONTAINERS ARE THE ONLY 
fiberglass containers aporoved by BuAer for handling in flight refueling stores 
they also transport the Harco 
developed ground handling trailer for moving of stores from container to air- 
'•'“ft.Type 1500 Herco Container is 18‘/J-feet long, A’/a-feet diameter Unique 

educing length to less than 10-feet. 
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REACTION MOTORS Diviswn ofTkiokol 



Reaction Motors— America’s first rocket company and an outstanding 
pioneer in the field of liquid propellont rocket engines— now, a port of 
Thiokol Chemical Corporation, is contributing important advances in 
rocket engineering. Developing power plonts for the Air Force's X-15 
manned rocket plant is one of the current projects. With the addition 
of Reaction Motors Division's experienced personnel and modern facili- 
ties, Thiokol has expanded its leadership in the design, development 
''’'^^^^Raa.^lQ^^oduction of rocket propulsion systems to both solid ond liquid 


rocket engines. 

Engineers, scientists — perhaps there's a place for you in Thiokol's 
expanding organization, Our new projects present challenging problems 
and the chance for greater responsibility. 


IcblTON, N. J. ■ ELKTON, MO.'- HUNtSVlLlE. mX'' MISTOl, PA. 

DENVILIE, !k J. ■ MAKSHAU, TEX;^ ■ MOSS POtNT, MISS. • BPI^AM CITY, UTAH 
^Registered trademark of the TNokol CfieAical Corporation for its liquid polymers, rocket propellants', plasticiTers and other Chemical products. 




Travois X-2 Feafures Coaxial Ducts 

Firing jrliitronn propoul to U. S. .\imv fi.-ntiiu.'S use of coaxial ducts for optiiiiiiin fairing. 
Specifications call tut use of Z-i;.|ip. Franklin engine tiiriiliig a large rotor of 10-ft. 
diameter and smaller rotor of 7ft diamctei. Control rntem ennsidets forcaiiid.aft nlieel 
movement to change pitch of large blades diffcrentiully in a cycUc mamici. rntation of wheel 
would cause large blades to change pitch e'clieallv for roll while simultmcoiislv applving 
friction to brakes on small and large rotor shafts for raw. Designer of I'rax'ois X-2 is 
Leonard E. Mueller, tkiu Claire. ^Vis.. who reports lliat he has made successful flights of 
models of the configuration. Scale iiiodel, above, jrlaccs t'vo men lore and two aft. 


said, lie fstiiiiatcd that with less con- 
servative design, useful loads can be 
ineteased to some 1,600 Ib. 

-Mrftainc structure is comprised of 
sandwich panels basing clad aluniiiium 
faces bonded to aluminum liones comb 
core.s. Panels arc riseted tti longitudinal 
and transserse spat caps inacliincd from 
eoiiiincreial alinniiiuin alloy cstriisions. 
It is expected that tlie iionescomb core 
nili absorb sonic of the inlierent si- 
bration. 

Two blade rotor-propellers can be 
positioned fore and aft and a portion of 
tile guard rings are folded to ptoside 
ininiinum width for transportability. 

Piasccki W.-SP platform enipbns 
tbree-blasle rigid rotor propellers em- 
ploying cyclic pitch to |)rosidc a ino- 
ment independent of center of gr.nitv. 
Controls ate comentionab coTlectiic 
pitch Ics'ct with "motorcycle'’ throttle 
grip, slick for longitudinal and lateral 
control and rudder pedals for directional 
control. 

Designer's Report 

Designer Krank N. Piasecki's report 
prosided little data regarding the sys- 
tem of transverse and inboard stators in 
eacli duct; tlic company is maintaining 
tight control of information regarding 
its bandcin duct test bed, althougli it 
already has some 25 hr. operating time, 
including brief fre-e flight trials. 

Ponerplants ate two Lycoming 0-560 


foiir-cslindcr engines fitted ssith super- 
chargers. Engines are located between 
the rotot|3tops. one engine below the 
pilot, the other displaced to the left 
to Iw lance the pilot's weight. 

Rotor ducts arc built up of aluminum 
alloy akiiis and stiffeners, a ring at the 
plane of the rotorprops prosiding maxi- 
mum stiffiiess to maintain the tight 
rotor clearance. Priman' fuselage struc- 
ture consists of two outside longitudinal 
beams and two intermediate beiins. 
three transserse bulkht-ads connecting 
rile longitudinal licams. 


I the fuselage, i 
and tlicii • 


a the 


X'litral 


Design pros ides for bntli i 
c.ipiible of dririiig the entire system in 
esent of engine biiliite. 

I'liigines are started indisidually since 
this ssstem does not require need for 
locking out the over-running clutcli, 
which would be requited for a single 
starter svstein. 

Central transmission consists of spiral 
bevel gears in a cast magnesium hous- 
ing. Rotor shaft passes through the 
transmission and carries one gear. En- 
gine shafts cacli haie a gc-.ir meshing 
witli the gear on the shaft to the rotor- 
props. 'Ilietc arc onlv seven main driv- 
ing gears in the V/-8P. Piasccki noted. 



WIRE 

PRODUCTS 


CUSTOM CONSTRUCTED 
CONTROL CABLES and 
THERMOCOUPLE- WIRE CABLES 

with segretateit circuits individvElly 
shielded, and with cver-all shielding or 
with special shielding and jacketing. 

ILLUSTRATED IS AN 
EIGHT CONDUCTOR CABLE 
FOR MISSILE USE. 



EIGHT . 

TEFLON INSULATED 
WIRES, CABLED 
TOGETHER AND JACKETED 
WITH NYLON BRAID SPECIALLY 
TREATED FOR SOLVENT RESISTANCE. 


fer circuits required to operate lo 
2090° F. flame for fifloen minutes. Ei- 
cellent far flrealetector circuits and 
for use in temperatures up to 60D°F. 

HIGH TEMPERATURE CABLE... 

Suitable for operating temperatures up 
to 950° F, with nickel-clad copper con- 
dueler and laminated insulation having 
superior dielectric strength and mois- 
ture resistance. In AW6 sizes 22 thru 
4/0. In accordance with MIL-C-2503B. 

ELECTRONIC HOOKUP WIRE... 
Tellon insulated silver ceated capper 
conductor with insuletlon in standard 
colors in accordance with MIL-C-1GS7B. 

EXTRA FLEXIBLE CABLE . . . 

High Temperature and Moisture Resist- 
ant Electrical Cable, lewis "EKFLEX” 
Cable, single and multi-conductor, 
superior for circuits on hinged or 
pivoted parts. Resistant to abrasion 
and temperatures to 500° F. 
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Johns-Manville announces new MIN-KLAD Insulation ! 



Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of MIn{^ insulation! 


New Min-Klud insulation may well be 
mm^lel^r^Ltinsd^ion*'^"'” ^ 

Developed by Johns-Mnnville re- 
search scientists, Min-KIad is the only 
product of its kind, a permanent lami- 
n.ition of the missile industry’s two most 
effective high-temperature materials; 
1) reinforced plastic and 2) ]-M's 
recently developed Min-K insulation. 

Dees more than plastic alone 
Min-KIad gives the missile designer all 
the advantages of high-temperature 
plastic; Strength, toughness, ri^dity! 
Erosion resistance! High heat capac- 
ity! Yet Min-KIad does more. 

It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M’s Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 


lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 

Wide range of opplicalion* 
Min-KIad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface... or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 

Min-KIad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present thermal 
requirements? Upon request, we’ll be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville. 
Box 14, New York 1$, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada; Port 
Credit. Ontario. 


Johns-Manville |^{ 



Grayback Simulates Missile Launehing 


By \\'illiani 


S. Reed 


.Aboard USS CJraybaek-U. S. N;uy 
dcnumstnitcd its mitlcur noainm dt- 
livcrv capiibility durin| tun-tliroiigh of 
Chance Vmight Rignliia I missile 
l.uiiidiiiig K.c!iniqiie eliiring inanem tts 
off San Diego rcccnth-. 

llic submarine Gravhack put to 
't-.l and after a .short run Mihmeigeil 
(o 1 sO ft-, tlicii surfaad to run through 
I siimilatcd launching of winged air- 
bre-.itliiug t\pe missile's. 

Comini.ssmncxi \l;irch. lOsS (.\W 
)mic 2s, p. 6s), Cniyhack is the Na'v's 
latest uiitlersca craft built especially for 
launching Regnhis I and II missiles. 
Conserted submarines can h;iiulle only 
Reguhis 1. Cnivh.ick is ?22 ft. long and 
dis]jlace's 2.SOO tmi.s sithinerged, roughly 
luilf ;igain as large as tsirlier siihm;iiincs. 
Nuclear Submarine 


Plans call for a midcar-pimered sul)- 
iiiarine with the Orashack’s missile 
launching capability. The Na\y lias on 
h;ind about 200 Regiilus Is and 70 Reg- 
ains lIs, with no iiuire plaimext to he 
deliscrcd. The Budget BiirCiUi Inis cut 
off funds for some ;iir-hrcathing type 
lui.ssilcs during Fiscal 1960. Gray- 
Iwcfc and otlrcr submarine's desigiK'd for 
this capability will he enmerted for some 
other hpc of missile, probably Suhroc 
when tiic Rcguhis supply is cxiiaustcd. 


'Mie imisl prominent feature of tlu 
suhiiiariiie is tss'o large haiigiirs on the 
forward deck which house either fou 
Ri'guUis ! or tsvo Reguius II missiles 
Hangars ate jxirt of the pressure hii! 
and are accessible to the crew while the 
sessd is submerged. 

'I'spicul firing sequence (AW' Oct. 6 
p. SO) is as folhms; 

• Target and launch point are selected 


Range and a/.imnlh are set into the 
missile prior to sutfaciiig. Range for 
the liigh subsonic Regnhis I is sOO 
nii„ in excess of 1.000 mi. for tlie Madi 
2 Reguius II- 

• Submarine surfaces. Hangar door is 
openc'd and missile is "tamiiK'd out" of 
hangar tail first- Simultaiwously with 
Reguius missile fiiding on the sub- 
imirinc deck, the laiiudier is positioning 
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Satellite Launch Cost to Be Cut 







Call collect: Jim Jackson, CYpress 6-6681 * Ryan Aeronautical Company, San Diego, Calif. 
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You’re in for a 
Hot Time 







News Flash! U.S. MARINE CORPS 
GETS LOCKHEED GV-1 HERCULES 
Tanker/Assault Transport 



Thn rugged go-anywhere, haul-anything Lockheed 
prop-jet HERCULES will soon proudly bear the 
insignia of the United States Marine Corps. 

Famous around the world for its prodigious Feats 
of Hercules, this 62-ton, 6-miles-a-minute sky giant 
can be converted from troop-cargo carrier to in-flight 
refueling tanker— by installing auxiliary fuel tanks 
inside the plane’s huge cargo compartment, and affix- 
ing wing-attached pods containing hose-reels and 
drogues. In a few minutes 6,000 gallons of fuel can be 
pumped from the HERCULES to the “nursing” fighters. 

The huge cargo compartment of the GV-1 
HERCULES can carry 92 battle-ready Marmes or tanks, 


artiUery,airfield construction equipment, big missiles, 
ground support equipment. It can paradrop supplies 
and equipment with pinpoint accuracy— and holds 
the world’s record for the heaviest load ever para- 
chute-extracted from a plane : 30,370 pounds, The 
GV-1 HERCULES can land on short, rough fields, sand, 
snow or ice (when ski equipped), climbs 2450 feet- 
per-minule, cruises at 305 knots at altitudes over 
35,000 feet, for distances over 3500 nautical miles. 

Making lough jobs look easy is a tradition with the 
U.S. Marine Corps-and the Lockheed GV-1 
HERCULES has the ruggedness and dependability to 
uphold that tradition wherever duty calls. 


IiOCKHEED means leadership 

Lockheed Aircraft Corporation, GEORGIA DIVISION, Marietta, Georgio 

PBONET TROOP THAASPORTS/Aia FREIOHrCBS • JET imUTV TllAINEIiS/TRAIISPOItTS ■ NUCIEAR-POWESBD AIHCRATT • HUCtiAJl PROOUCTS 
AmCRAFT MODERNIXATIOK/MDtlinCATION • CBOmiD RANDUNC SQUIPMEKT • MISSILE SUPPORT EQUIPKENT 
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AVIONICS 


Satellite Reconiiaissam-e Ofiticn (Part II); 


Satellite Optics Limited by Atmosphere 



Bv James A. Fiisca 

ltcc...iiiai5Ci.jce srstcim hr viorii.g fJie 
c,iifir5 surface froit'i satellites bv means of 

ui/rLd, and* pbofograpliic cameras are 
•iffccted bi three ina/or uptical jjrnblems; 

ml reseiriitioii 'limits. ’’ ’’ 

7'licse pruhicim arc being cniijidcrcii sepa- 
r.iteh- in Ibis series, tins scamtl article being 
concernecl ii illi ainnisp/ieric optics. The se- 
fits is biTsed on a studi report, titled "Funda- 

froxn a S.Tfcilile.'' prc|Mrcd bv the .Ipaci: 
Reamnaisssme Libonitorv, Alien B. Dii- 
.Mnnt rjboraforics, Clifton. .V, /, 

Clifton. N. J.-.-\tmosphcric optics is 
the branch coneemed with the quality 
of image forniafioii thtough the atmos- 
|iture. Therefore, it describes one link 
of any optic.il comnninic.itioii ssstem, 
another link being the imaging proper- 
tie.s of the (ihjectise lens, 

\\’hilc atmospheric optics deals largely 
ssith the sisii.il region of the s]scctriim. 
If also incliules other regions .suscepti- 
ble to detection and imaging Isy opli- 

'llie great majoritv of the informa- 
tion available on the subject of atmos- 
pheric optics ctinccrns visual imaging 
properties bctsscen locations nitliiii the 
earth's atmosphere. Relatively little 
data is available on the problem of 
V ievving the earth from above the at- 
mosphere. Therefore, cate must he used 
m a|)pKiiif previous data. 

Ground Object Contrast 

One of the most serious |Jroblenis 
in the vvliolc optical system is the fact 
that the atmosphere reduces the eon- 
trast of ground objects. Tims the earth 
appears as an object having low bright- 
licss modulation, 'fliis reduction in 
contrast is caused by a combination of 
two phenomena. 

I'irst is the veil of light caused by 
the illumination of the atniosphctc by 
the sun. This would cisivt e^cn if the 
earth were a perfect black body, ft is, of 
course, the same blue sky seen from 
earth on a dear dav. Second is the 
contrast attenuation due to scattaing 
and absorption in tlic atmosphere. 
I'liis phenomenon occurs irrespective 
of anv illumination of the intervening 
a tniosplicrc. 

From the standpoint of communi- 
cation system theory, contrast reduc- 
rion in the optical image is immediately 
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translated into a tediictiiin in niciduki- 
tion of the electrical signal and flius 
ivecomes a signal-to-noisc problem. 

W'hcn a beam of light is incident 
on matter in the solid. Iic|uid. or gaseous 
state, it is divided in imlv three ways. 
It can be alrsorbcd (which constitutes 
it Ijfing converted to another form of 
ciicrgv). scattered (reflected in otlier 
directions), or transmitted (continued 
in tlic same direction). 

Therefore, the sum of tlic absorption, 
seattcring, and transmission mu.vt al- 
wavs total unitv. The intensity of a 
beam of liglit in anv medium can thus 
be specified from a knowledge of any 
two of three parameters. 

• Extinction coefficient. In naturally 
occurring atnieisphere both absorption 
and scattering operate simultaneously to 
attenuate the transmission. In many 
cases, cither absorption or scattering 


may be negligible with icspcct to tlie 
other, but Troth processes exist and in 
general both arc operating concurrently. 

In practice, it is often difficult to 
measure then separately. In some eases 
it is not ncccssarv to know tlieir exact 
proportions. For these reasons, it is 
cominoii practice to refer to tlic ‘'extinc- 
tion coefficient'' of the atmosphere 
wliieli is tlic total of the scattering and 
absorption coefficients. 

Ill any optie.il mediuni. the bright- 
ness of an object seen against a black 
background is attcmiated vvitli distance. 
Dougcr’s law defines this relationship 
as the apparent briglitiicss of an object 
at a stated range being equal to the in- 
trinsic brightness of the object times 
the base c raised to the minus power 
of tlie extinction coefficient multiplied 
by the range. 

• Contrast attenuation. The attciiua- 
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fast-maturing Tl infrared systems advance IR 
early warning, reconnaissance, tail-warning... 


All-out development of 
Instruments has brought tt 
cation — a maturity that spe 
permits expert use by inex 
status for infrared are new 
application matching 
frans/sf orixed circuitry — al 
This experience can work fc 


produce in any quantity the systen 
military or industrial personnel c 


precocious infrared sciences at Texas 
rsatile field to new levels of sophisti- 
iign simplicity in complex systems, and 
iced personnel. The keys to this new 
:al materials, new maferiafs/sysfems/ 
advanced detector cells, and low-noise 
eered by Texas Instruments, 
immediately, whether your particular 
detection, early warning, tracking, tail- 
at-seeking missile's tendency to chase 
rvices, backed up by the capacity to 


Texas nstruments 
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gcncHl law for the scattering. 'ITie 
only restriction is that the linear di- 
mensions of the particles be coirsider- 
ably smaller than the wasclcngth and 
that there be negligible absorption- 
This is valid for molecular particles. 

• Mie scattering. It is a coiimionlv ob- 
setsed fact that natural haze occurring 
at low altitudes is less selective than 
pure Rayleigh scattering. The Rayleigli 
theory applies only to particles of a 
size sery much less than a wavelength 
of light. For the very important group 
of particles having radii between about 


0.1 war elcngths and 10 wavelengths in- 
cluding most of the states of the at- 
mosphea' known as haze and including 
some light fogs, a different theory 
applies. 

The successful theoretical work is 
based almost entirely on the research 
of Mic in 1908, orianally applied to 
colloid chemistry. llie application of 
Mie scattering to atmospheric optics 
came in 19M. 

Mic scattering theory considers the 
electromagnetic waves of light inside 
and outside a small sphere and, after 


putting in appropriate boundary condi- 
tions, derives differential equations 
which may be solved to give the electric 
and magnetic vectors at any point. The 
illuminance at this point is proportional 
to the average vector product. 

As with Rayleigh scattering, absorp- 
tion is assumed to be negligible. 'ITio 
calculation of the scattering function, 
a converging infinite series, is extremely 
tedious. 

They were performed during ^V'o^]d 
W'ar tl at the National Bureau of 
Standards and ace available for a useful 


range of values of particle size and index 

To apply Mie scattering to direct cal- 
culation of scattering in actual atmos- 
phere is a formidable task because the 
problem becomes cssentiiilly one of sta- 
tistical analysis of tire size and index of 
tlic particles. TTie greatest value of the 
tlicory is to confirm and extend the use- 
fulness of experimentallv measured 
scattering functions. 

Recent studies on natural haze occur- 
ring near the Surface of the earth show 
that scattering varies as the wavelength 
raised to tlie minus 0.7 power in the 
wavelength region from about 0.4 to 
12 microns, llicsc experimental results 
are consistent with the known range of 
.size and indices of refraction of natural 
haze particles and the computed Mic 
scattering. 

The particles in typical smogs appear 
to be in the same size range as the 
|)articlcs in natural haze. Moreover, al- 
though smog particles arc extremely di- 
verse in nature, it is probable that most 
of tlicni will liavc refractive indices of 
the same order of magnitude as natural 

Smog particles, like haze particles, 
absorb radiation as well as scatter it. 
Tire absorption, however, in the usual 
smog particle is probably not great 
enougli to modify appreciably the ex- 
tinction coefficient caused by scattering 



so tliat absorption and scattering nmy 
be treated independently in smogs not 
containing too much smoke. 

Therefore, it is expected that as a 
first approximation, scattering will be 
proportional to the vv'.ivelengtii raised 
to the minus 0.7 power for ordinary 
smog as well as natural haze. Los 
.■kngelcs smog, whicli lias smaller par- 
ticle size than most smogs, has been 
found quite transparent to infrared in 
llie 3 to 14 micron Langlev window. 

• Non-seicctive scattering. .\s the par- 
ticle size becomes larger, the atmos- 
phere is said to go from haze to fog. 
Fog can be defined as an atmosphere 
containing a large number of water 
droplets larger than several microns. 


while filter suspensions of water drop- 
lets can be defined as haze. 

Tlie Mie scattering theory makes 
clear that large particles being modi 
larger than the wavelength of tlic radia- 
tion will scatter completely independ- 
ent of vvavelcngtli; that is. be com- 
pletely non-sclective. Measurements 
show that there is a sudden dtaiigc to 
non-sclcctive scattering near the point 
where haze changes to fog. the point 
wiiete hvgroscopic nuclei may he sup- 
posed to start increasing in radius in an 
unstable manner. 

'Die theoretical properties of sc.it- 
icring lime been considered witli the 
assumption that absorption is negligible. 
In actual atmospheres over consider- 
able regions of tlic spectrum this is a 
correct assumption. Absorption is 
c.mscd lareelv by water vapor which 
shows a rdatively strong absorption in 
certain narrow vravclengtli bands sep- 
arated bv windows of relatively less 
absorption. 

Prcsumablv. the low and not the high 
absorption regions will be used for satel- 
lite reconnaissance. 

When water droplet size is very 
small, scattering is inucli more import- 
ant tlian absorption in detcniiining the 
extinction coefficient, .^ssunling a 
droplet radius of 100 microns-a Tight 
fog— the scattering can be calculated 
from the Mie theory. Performing tlicsc 



FROM END TO END... INSIDE AND OUT... MADE RIGHT IN OUR OWN PLANT 




SeSS? 


TITEFLEX, INC. 
Hendee Street, 
Springfield, Mass. 


f NOW! 

FINGER FLEXIBILITY' 


There is nothing like Teflon flexible hose 
for tough applications. Now, for the first 
time, you get "finger flexibility" in large 
diameters up to four inches with Spring- 
field "400" ... an exclusive new de- 
velopment by Titeflex. Short bend 
radius, long lengths, plus "Zero Motion 
8raid"t make Titeflex Springfield "400" 
the big news in Teflon hose. Write for 
complete information, Bulletin 400. 
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Goge — Absolute — Altitude or Differen- 
tial T/pes 


There Is a Century Pressure Switch for 
Your Application 


AUTOMATED 

FACTORY 

NUCLEAR 

INSTALLATIONS 


CENTURY PRESSURE SWITCHES 
PERFORM WITH CONSTANT 
REPEATABLE ACCURACY 


NEW CATALOG 
NOW READY 


CENTURY ELECTRONICS 
& INSTRUMENTS, INC. 










does both, jobs equally well -Burroughs 205 Computer 



D 



From the sequential solution of long scientific problems to the mass processing of business data, the versa- 
tile Burrou^s 205 electronic data processing system is ideally suited to a wide range of applications. Top 
capacity and speed in the medium price class, complete choice of input-output media, vast external magnetic 
tape storage. At work in many varied industries, the 205 has proven its superior dolIar-for-doUar value. Its 
flexibility lets you grow into a la^er Burroughs system as your needs increase. Burroughs extensive sup- 
port program provides on-the-spot technical assistance for an advanced and complete line of data processing 
systems... all currently in production. Write for 203 brochure. ElectroData Division, Pasadena, Califonsia. 
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Burroughs Corporation 

'NEIF dimensions/ in eieclrBiacs and data processing sysiens'' 


efficient. Based on the most recent 
standard atmosplicrc tables, the optical 
thickness of tlic atmosphere is about 
fi km. 

Using this s'.iluc the contrast attenua- 
tion for pure Ravlcigli scattering for 
an object at ground lescl \ icwc-d directly 
downward by an obscricr above the 
alniosplicrc can be calculated, and tlie 
resiilh of this calculation show that 
Rayleigh scattering in itself causes 
negligible attenuation for purelv \citical 
\ ic« ing. Actiialb-, however, ine.isurcd 
'-.lines of contrast attenuation through 
the atmosphea' are considerably greater. 

Under clear conditions, scattering 
decreases steadily with .iltitudc. Since 
scattering is proportional to air pres- 
sure. for a gi'-en distribution of particle 
sizes the scattering coefficient reduces 
most quickly at tow altitudes. This 
Klationship can lie seen in the accoin- 
]>au'ing graph taken from tests con- 
ducted at \\'right -\ir Development 
Center ill 1Q53. Ihe contrast was meas- 
ured photographiaiily and with the 
indicated W'ratten filter on a clear dav. 

Three facts arc of interest on this 

• Use of a filter passing onlv longer 
wavelengths, the \v ratten 29. gave less 
attenuation than the unfiltcred pan- 
chromatic case. 

• Air is sufficiently thin at 30,000 ft, 
altitude (10 km.) that cssentiallv all of 
the atni05|Jhetc lies below the obscrscr. 
This is implied by the asvniptotic na- 
ture of the cunc at 30,000 ft. Actually, 
the contrast at 30,000 ft. was onlv 1% 
worse than at 20,000 ft. for all' prac- 
tical purposes, all of the atmosphere is 
contiuncd below the relatively low- alti- 
tude of 10 kni. Considerable data is 
available on reconnaissance from these 
altitudes that can be a|)|)licd directly to 
tile satellite reconnaissance problcin. 

• Scattering coefficient at all wave- 
lengths is about 10 times greater than 
lhat predicted bv Ravlcigh scattering- 

It might be inferred from the data of 
this graph that aiiploying longer wave- 
lengths would still further decrease the 
contrast attenuation. I' lirthcr data taken 
during these tests indicates that this is 
not necessarily the ca.se. The related 
graph shows data taken at a constant 
altitude of 16.000 ft. where narrowlxind 
filters were eniplovcd. It can be seen 
tliat an optimum point was found in 
the 0.6 to 0.7 micron region. 

Other tests, however, made at Cape 
Canaveral. Fla., show soincwliat ditfer- 
ent results. Here measurements were 
made from the ground of an aircraft fly- 
ing at 35,000 ft. on a very clear day 
when the ceiling was unlimited. The 
results show not only less attenuation 
than measured in the WADC tests but 
indicate least attenuation for the longer 
wavelengths. 

Both tests, liowcver, illustrate the fact 
tliat on clear days and looking directly 



Keller Develops Mechanized Wire Wrap 

Division of Cardiicr-ITcnvcr Co., operates from iiuiicticd tape, puiiched otds or from 
inainul kevhuard for trial tuns. First model, produced for Hughes Aircraft Co. use in 
assembly of its new ARC-68 IIF comiiiunicatiotLS set (AW Dec. 29. 1958. p. 56). can 
handle boards measuring up to 20 s 20 in., with terminals S|vaei;d as closclv as 0.2 in. apart. 
Using A«’G 24 solid conductor wire with 9 mil P\'C insulation, machine aiitoiuatieally 

oiwratiou, Comirany's address^' Grand Hawn. Mich! ^ ' 


downward (nadir viewing) that contrast 
nttenuatiou may not be serious. 

WTicn all of the atmosphere lies be- 
tween the observer and the target, tlic 
p.iriimetets of almo.vplieric atteiiuatian 
are nomiallv specified in units of one 
atmosphere thickness (for nadir view- 
ing). r'or other oblie|uities, tlie number 
of atmospheres increases as the cosecant 
of the angle from tlie nadir. .\t 60 deg-, 
for e.xainple. the contrast attcmiation 
coefficient is doubled and for liazv con- 
ditions tlie contrast e.ni change enor- 
mously over the full field of view. 
Other Image Degradations 

By fat the most serious problem faced 
in atmospheric optics is attcmiation of 
contrast. Several other tvpcs of image 
degradation, however, arc due to toe 
atmosplicrc. These arc flic atmospheric 
effects on distortion, turbulence, .and 
resolution. Astronomers are familiar 
with all of these phenomena and Con- 
siderable data is available. 

In fact, analvsis of this mass of data 
indicates that all of these aberrations are 
likclv to be negligible in satcllitc-to- 
eartii optical imaging devices, although 
they can be troublesome in carth-to- 
satellitc vicwii^. 

• Distortion. The fundamental law of 
optics is that a ray of light passing from 
a medium of one optical index into a 


mediuin of a different optical index 
undergoes a change in its direction. It 
is bent toward the normal when passing 
from a low index to a high index me- 
dium and vice versa. 

Tile amount of bending of a rav de- 
pends on its distance from the zenith, 
being zero at the zenith and inctcasing 
tc about 35 min. near the horizon. The 
rav of light lx.'gins to curve as it enters 
Ihe atmosplicrc, the bending increasing 
fastest near the surface of the earth. 

By definition, the index of a vacuum 
is one. Under standard atinospberie 
conditions at tlie surface of the earth, 
the index is 1,00027 for the visual te- 
gion. For zenith distances of less than 
60 deg. and under standard ahiiosplittc 
conditions, this distnnee is equal to 57.3 
times the tangent of the zenith angle. 
Tables li.sting answers at all zenith 
angles are given in astronomy texts. 

• Turbulence. Turbulence or boiling is 
caused by minute variation in tlie index 
of refraction of the atmosplicrc, due 
cliicflv to tenii>cratuic changes along 
the optical path. Because of this varia- 
tion in index, a single ray is deflected in 
a random manner and thus the target 
appears to move irregiilarly. 

This phenomenon is most noticc.ible 
over long distances horizontal to the 
arth. It is much less for asttonomical 
observations and is expected to be cn- 
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tirely ucgligible for satelUtc-to-o.irth ob- 

• RcsoUitioii. Suggestions liasc been 
made that atmospheric scattering, en- 
tirely aside from the contrast attenua- 
tion, contributes to a blurring of tlie 
optical image. Tliis supposed loss of 
resolution has acquired the name “tire 
ground-glass effect.” 

Tire improbabilits’ of any marked 
effect has been discussed in scseral 
papers in the literature. \\Tiile these 
papers contain many approximations, 
their main conclusion is that no loss 
of resolution occurs. 

This has been confirmed by plioto- 


grapliic measurements and b\' examina- 
tion of targets in medium haze and 
dense fog by microphotonietcr means, 
with the conclusion th.it any such loss 
of resolution if it occurs is less than 
flic rcsoliiug po«cr of the best optical 
instruments. 

Of the sarious atmospheric image 
degradations other than contrast attenu- 
ation, all appear to be completely un- 
important in the particular problem of 
the imaging of earth targets by optics 
in a satellite. Ibc only problem in at- 
mospheric optics is simply contrast at- 
tenuation due to scattering and absorp- 



Jet Aircraft Air Data Computer 
Will Be Installed in Convair 880 


Sail Diego— Critical jet-age range, 
endurance, takeoff, climb and approach 
problems may be solved for phots by 
a new air data computer without re- 
course to complicated perfonnance 

ADVISOR. dcri\-cd from ADVanccd, 
Integrated, Safety and Optimizing 
coinputeR. and developed b\' John 
Ostcr Co., Racine, ^\'is., will’ be in- 
stalled in the Comair 880 when tlic 
first flight is made in late Januanv 

ADVISOR operation is predicated 
on knoisTi aitaart performance piiramc- 
ters into which arc fed gross weight, 
fuel quantity, airspeed, ambient tem- 
|3eraturc and pressure, and engine per- 
formance. 

Before the engines are started, gross 
weight and fuel quantih' ate set into 
the computer by the pilot as part of 
the preflight routine. 

.-\l! otlier information is fed into the 
computer continuously after the engines 

Six modes of operation arc seiicd- 


ulcd— takeoff, climb, present cruise con- 
dition, maximum range, maximum en- 
durance and approach, ff needed, other 
modes, such as minimum cost profile, 
also could be included. 

The part that AD\'1S0R will play- 
in a typical flight plan is as follows; 
• PrcRiglit. Crew programs into the 
computet the gross weight of the air- 
craft and total fuel weight. Consulting 
a chart for a particular dav and runwav 
condition, the pilot corned up wifli an 
index number from the t-akcoff chart for 
runway tcinpcrahirc and gradient, alti- 
tude, and relative wind, llic index num- 
ber is Kt into the computer, the selector 
is placed in the takeoff position and 
the aircraft is taxied into position. 
Thrust indicators show tlic per cent of 
tlirust being developed for each engine. 
For comparison, a command marker 
shows the pet cent thrust that should 
be available for the particular day from 
engine performance parameters which 
have already been set into the com- 
puter. Once the tlirottles ate adianccd 


for takeoff, the pilot glances at the 
thrust gages to see wlietlier actual 
thrust is equal to predicted tlirust and. 
haling made this instantaneous clicck 
on power, he commences takeoff run. 

• Takeoff. Continuous ''how-gocs-it" 
information is provided by an index 
which moves around the periphery of 
tlie airspeed dial. Infonnation is fed 
into this index bv a cam and aeecl- 
crometer which reports what aircraft 
takeoff performance should be. As long 
as the airspeed indicator is equal to or 
ahead of the "bug" (index marker), 
the takeoff is going according to sched- 
ule. Should too great a disparity occur, 
an amber light flashes, warning the pilot 
tliat hikeoff is nut going according to 
sc'litxiule. W'hen \', speed (go. no-go 
speed) is attained, the index drops back 
to zero. Should the svsfcni malfime- 
tion, the index marker always will drop 
to zero rather than stay at any point 
on the dial. Similarly, all non-essential 
detail on the computer, such as range 
information during takeoff, climb or 
approacli, will be blanked out when 
not needed or if malfunction occurs. 

• Climb. Once 400 ft.-altitiidc is at- 
tained and tlic aircraft is cleaned up. 
the pilot switches to climb mode. The 
iii-flight "bug” oil the airspeed dial 
then moves into position to show the 
best climb indicated airspeed (LAS) for 
aircraft gross weight. Command thrust 
markets, wliicli dcrii-c infonnation from 
Exhaust Pressure Ratio (EPR) instru- 
ments, also show the per cent thrust 
to be used for climb. .ADVISOR is 
built to drive the index market so that 
a constant Mach number climb sched- 
ule is mnintaiued. 

• Cruise. Once the assigned altitude 
is reached, switch is placed in present 
position (PRF.S.) and ADVISOR 
shows bow fat the aircraft will go and 
time remaining on ai-ailablc fuel at the 
present altitude, LAS and per cent 
thrust. Distance and time remaining 
are presented on digital ti w indicators. 
AVind component dctcmiiiiation can 
be made by the crew and set into the 



KNOB marked "TO RE.ADV on AD- 
A’lSOR control panel is green light which 

of system. V. speed is set into computer 
before actual takeoff, 
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GENERAL MOTORS COOLS POPULAR PIPER GOMANCHES! 





PIPER SPECIFIES HARRISON OH. COOLERS FOR 
NEW FOUR-PASSENGER BUSINESS AIRCRAFT 


Engine heat gel.i the "fnilian sign” from Harrison in these Piper Comanelies! 
Piping hot in popularity, they eriiUe eool willi ligblwciglu. durable 
Harrison heal exchangers. Both Comanelies shown, the foiir-eyliniler 180 
ami tlic six-cylinder 2.A0, arc ideal for the modern bu.siness cxeeiilivc . . . 
for the man on the move! Naturally, Piper must demand absolute 
depeiuiability. Tliat'.s wliy Harrison is speeifieJ for engine oil cooling on these 
two fealured stars of the Piper business Iteel. Piper and mamifactiirers of 
every type of modern airerafl. from iranseontinental bombers to eily-liopjiing 
helieopter.s, rely on Harrison for the finest in cooling equipment. 

Harrison offers engineering exeellence. prodnriion .skill ami never-ending 
research backed by nearly a half eeiilury of experience in the lieiit-eonlrol field. 
IfyoH have a eooling problem, look to Harrison for the answer! 


Waiuusoiv 

V AIRCRAFT, Al/TOMOTIVE, MARINE AND INOU5TRIAI HEAT EXCHANGERS 





UHF Transistors 


Ultia-bigli frequency gcnusnium traiisislors, witli a1ph2 cutoff frequencies up to 7S0 me, 
and power dissipations of 750 milliwatts, are now comnierciallv available from Texas Instni- 
meiib, Inc. New diffuscd-base P-N-P •‘mesa” transistors. Types 2N1H1, 42 and 45, offer 
current gains of 12. 10 and 8 db. respectively at 100 me. with 750 mw. power dissipation at 
25C case lempetatnre. Units are enclosed in welded JETEC TO-5 package. 


computer or be supplied to the com- 
puter automatically through a Doppler 
radar tie-in. At anv time eluting flight, 
the pilot can immediately determine 
the best altitude and airspeed for maxi- 
mum range or maximum endurance by 
svvitclring to the respective mode. Maxi- 
mum range position will tell at any 
time what the best altitude and air- 
speed will be for maximunt range. 
Similarly, maximum endurance mc^e 
tells proper airspeed and altitude for 
maximum loitering, should holding be 
required. Command tlirast mathers 
also show the best throttle setting for 
the particular condition selected. The 
pilot may, at any time during flight, 
set any altitude into the computer, 
Tlius, he can determine range and 
time renraining at any altitude sliould 
it be necessary or advisable to climb 
or descend. Sliould it be necessary 
to go to an alternate once terminal is 
reached, the pilot can switch to maxi- 
mum range mode and ADVISOR will 
immediately tell the best altitude and 
remaining range for the fuel aboard, 
flius avoiding tning to reach no altcr- 
irate which is too remote. 

• Approach. Mode is selected just 
prior to or during descent. The same 
index marker used for indicating tlic 
best climb indicated airspeed will then 
indicate the correct speed for final ap- 
proach considering aircraft gross wcHght. 
NIaximum lift ratio (Ci.l also is 
cranked into the computer so that best 
approach indicated aitspctxl cliangcs 
according to flap setting. 

•ADVISOR has four buttons on tlic 
limer left of tlic control panel. Should 


an engine failure occur, or should the 
pilot consider shutting one engine 
dnwn. the auTcsponding button is 
pushed. ADVISOR then shows air- 
craft tlirce- or two-engine performance 
and also considers asymmetric and trim 
drag conditions should failure be of 
the “two-on-one-sidc” type. The but- 
tons on the AD\'ISOFi panel do not 
affect the engines— they merely change 
programming of the computer accord- 
ing to flight-tested parameters for two- 
or three-engine performance during 
climb, cniisc, maximum range, etc. 

AD\'ISOR is only as good as the in- 
formation it receives. One of the most 
difficult measurements to take in flight 
has alwavs been free-.iir temperature, 
criticallv important because of its close 
relationship to Mach numher. Con- 
vait's solution to this problem, accord- 
ing to Don Gcrmcraad, chief test pilot 
for the SSO. is the development of a 
stagnation type temperature probe with 
a very- high recovery factor— a signif- 
icant achievement in airaaft instru- 
mentation. 

Total weight for the ADVISOR svs- 
tern varies between 50 and 53 lb., de- 
pending on whether round or vertical- 
reading thrust gages arc used. Total 
space requirement is 0.645 cu- ft., with 
vertical-reading thrust meters requiting 
an additional 0.128 cu. ft. 

Power requirement for the complete 
system is Sfi watts at 28 volts d.c. and 
1 76 volt-amp. at 115 volts. 400 cps. 

Tire .ADVISOR system has been 
flight-tested in Boeing B-52s with safis- 
factorv results, according to Jolin Oster 
Co. 


FILTER CENTER 4^ 

^ vQOflOQF ' -* 

► Pound, Yard Are Standardized- In- 
ternational values of the pound 
(0.45359257 kilograms) and the yurd 
(0.9144 meter) have been adopted by 
national laboratories of United States, 
United Kingdom. Australia, Canada. 
New Zealand and South Africa, ef- 
fective July 1, The international yard, 
and international inch, are upproxi- 
inatcly two parts per million shorter 
than values formerly used by U. S.’s Na- 
tional Bureau of Standards, and slightly 
longer tlian the units prcviouslv used 
by United Kingdom. 

►Nothiug New Under the Sun— New 
121-page report entitled "A History of 
Aircraft Cockpit Instrumentation; 1905 
to 1946” confinns tlie old adage about 
there being nothing new under the 
sun. For example, vertical indicating 
instrainents, the "new look” in Air 
Force instruments, vvere being employed 
for some functions in aircraft as carlv 
as 1923. The report also discloses that 
in late 1920’s Lt. James II. Doolittle, 
seeking to simplify cockpit instrumenta- 
tion, recommended use of flic ctoss- 
hair arrangement now in vogue in which 
all instruments that affect pilch attitude 
are arranged in a horizontal line wliilc 
those affecting heading are grouped in 
a vertical line. Investigations of possible 
air collision warning devices were under 
study prior to 1930, the report reveals. 
Tlie profusely illustrated report, iden- 
tified PB 151186, can be obtained for 
S2,75 from Office of Technical Sen iccs, 
Comntcrce Dept., Wasliington 25, D.C. 

►New High Resolution Radar— Good- 
year Aircraft Corp. advanced electronic 
center has developed new techniques 
which make it possible to produce 
extremely small radar beam with modest 
size aircraft antenna, giving cxtremclv 
high resolution for aerial reconnaissance 
and mapping, company reports. New 
high resolution radar was developed 
under W’light .Air Development Com- 
mand sponsorship. 

►.Acoustic Emission Confirmed- Recent 
study has confirmed that certain mehils 
will emit acoustic noises vvlien under 
applied stress and discloses possible- 
relationship between emission and dis- 
location action. Tlic stndv did not. 
however, verify earlier finding bv a 
German scientist that for a given ma- 
terial there- is a characteristic distribu- 
tion of frequency and amplitude spec- 
ttums which is related to material's 
stress level and to its previous metal- 
lurgical history. Report on the stu^v. 
identified PB 151215. is available from 
Office of Technical Services, Commerce 
Dept.. W'iishington 25, D.C. at 51.25, 
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Lease Companies Push for Airline Deals 


By AVilliam H. Gregory 

New York— Airlines are being increas- 
ingly tempted with offers from leasing 
companies, some formed in tlie l.ist few 
months, to obtain tlieir new turbine 
equipment on long term leases rather 
than outright purchase. 

Thus f.ir airlines liave generally re- 
jected tlicse offers, which may also in- 
clude an option to buy . American .Air- 
lines' arrangement vvitti .Allison, Gen- 
eral F.tectric and Pratt d- Whitney for 
engines (AW Aug. 4, p. 38) might be 
considered an expectation; it may have 
even .started tlie leaving ball rolling. 
Blit a deal directly with a manufacturer 
is an important distinction. 

'I'lie great leasing debate boils down 
to these cs.ventials; 

• Cost, Airlines and sonic lankcrs say 
k-asiiig is more costly to the airline- 
cither in direct interest costs or in loss 
of revenue that might otherwise have 
been gained from ownership of tlie 
airplanes. Leasing companies argue that 
airlines fail to realize the "tme cost of 

• Ownership, Airlines have a basic tc- 
iuctance to lease on a large scale. Tlie 
ide.a of not owning tlie piece of equip- 
ment thev arc built around, their jiti- 
matv tcvcinic-producing unit, seems re- 
pugnant to them. 

Leasing's Place 

Ixrasiiig docs have a place to fill in 
airline financing. How big and where 
that place is, is the question that gener- 
ates tlic argiinicnts. 

Ilucc phases arc generally conceded 
to liave a valuable future; 

• Ground handling equipment. Fven 
airlines strongly averse to leasing ;nr- 
plancs on a large scale view this possi- 
hilitv with great interest. .An c-xaniplc 
might he an intcrniediale stop, served 
bv two or tlirec carriers but t-.icii with 
niiiv one or two jet flights a day. Rather 
than each buy a starter cart, the tlircc 
might jointly lease one. 

• Leasing among airlines, tiuit is on 
tlic order of the Swissiiir-S.AS agree- 
ment to shurt a Coiivair 880 fleet (.AW 
Oct. 13. p. 41) or the National-Pan 
.American interchange (.AW Sept. 1 5, p. 
38). offers potential. Ibc goal of these 
arrangements, to match off-.vcjsoiial 
peaks of one carrier with slumps of an- 
other. is highlv souglil by the airlines, 
but some practical elifficuities interfere. 
Differing cockpit layouts which con- 
fuse pilots is an example. 

• leasing of small numbers of aircraft 


for short time periods for emergency 
use has alwavs jilavcd a part in airline 
operation and will continue to do so. 

Bankers tend to be skeptical of air- 
line leasing. Tlieir attitude is influenced 
to some extent bv the money market, 
their opposition depending on liovv 
tight the money market is. l‘\itthetmorc, 
a hanker interested in local service air- 
line finaiieing iiiiglit be much more 
favorable to leasing as a wav to solve a 
feeder line's financing problems than a 
iMnkcr for a trunk line with a top 

This last point is a big stumbling 
block, however. Leasing companies 
often cnmigli arc no more receptive to 
a financiam- pressed airline tiuin a 
lender; both want assurance of tlic air- 
line's abilitv to make pav iiients. 

Sonic leaving conipiiiiies distiiiguisli 
between shell comp.inies .icting merely 
as middlemen, in effect boirowing from 
a bank on tlie airline's credit ;iiid 
pocketing tlie added interest themselves, 
and those who can supply their own 
resources. 

Bank Loans 

Banks will lend up to 75% of tlic 
cost of an airplane. One coiiipiiny is 
considering putting up the other 25% 
itself although it would prefer to have 
the manufacturer share in this. 

Bankets see possibilities in tliis 
method, but do not feel now is the time 
since most airlines liavc been able to 
arrange at least iiiiiiimmii horrowiiig for 
their new ct|iiipmenl ami vhoiild lie able 
to handle the rest if cash flow meets 
expectations from oper.ilmg revenuev. 

.As one banker put it, the dav imiv 
well come vvlicii the manufacturer will 
roll out tile last five airplanes of a e.ir- 
rier'v jet order and will find the c.ittict 


can't make the final piivinents. The 
iiiainifacturcr then will have alternatives 

• Sue the airline for payment. 

• Hold the airplanes in inventory. 

• I'inance the sale itself cither bv tak- 
ing a subordinated note or handling the 
deal as a lease through a leasing coni- 

Hie first is unpalatable as a customer 
relations matter, let alone the delay and 
cost involved in extracting pav niciit, and 
tlie second inav be out of tlie question 
because of tlie iiiauufaclutet's own prob- 
Ums with debt (,AA\' July 7. p. 54). 
T hii.v, this banker feels the manufac- 
turer ought to have its own credit re- 
sources for the tliird alternative and not 
use them now. 

CAB Policy 

•Another obstacle to leasing can he 
Civil .Aeronautics Board poliev. l-'or the 
iinnsubsiclized e.irricrs, liovv tlie C.AB 
will determine rate of return is an im- 
portant consideration. If this is dc- 
termined on an investment base, p;iv- 
iiicnts on a lease might not be included. 

Subsidy for the local servia' carriers is 
figured on an investment base and has 
forestalled leasing to these airlines. 
L'nitcd States I.e.ising Corp. of Sail 
I'kancisco is working on a plan for these 
carriers, however, which would involve 
C.AB considering lease pavmcnts as elc- 
jiicciation for snbsidv puqioscs. 

Several other le.ising companies are 
taking an interest m the airline field. 
Intcri'nediatc Credit Conj. (AW Aug. 
25. n. 32) is nut. .Andre ,md John dc 
Saint-lflialle of New York is anotticr, a 
compimv rcccnth eslabti.vhcd to dc;it in 
aviation financing generally and with in- 
terests in lease plans for airlines. 

Tbett arc mum variations in opcia- 
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ANDLEHEVANS 


gVBTKMS » CONTROLS, 


WTC8T HABT PORD- COWNBCTiqOT 


ISew Cenier Has 
Unique Features 


for push-button ease ot 
operation. Any 
tion in any part ol tne 
system activates befh au- 
. 1 ..i.nal alarms. 



While the Test Plat 
form with its Arnbien., 
Chambers can easily be 

seen through a . maximum 

safety window m the ior-| 
ward wall of the Contrrf 
House, all testa are lOO® 
remotely con_trelled^_Op; 


imperat 


t and control I 
smble all 


necessary data 
Control and Instrumen.| 
tation Console. 


mo-Researen vemei 
been painstakingly engi- 
neered to provide opuj 
mum safety, both for 

operating personnel and 

for the valuable mechan-l 
isms being tested. 

So thorough are the 
safety precautions that 
despite the haiards Inher-, 
ent in handling fuels at 
r.amoerature.i 


on this facility are in the 
category ("Sprinklei 
Rating"). 


A highly complex op-[ 

erator-overriding systCT 

developed especially foi 
r».1l1fv assure! 


this 


ility. 


proper operation at all I 
times. Operator errors, if 
and when they occur, arel 
corrected automatically. 
Fuel Density Indicator 
A meter in the Control 
House gives conlinuouel 
indication of fuel density.l 
It gets its signal from the I 
intensity of .radiation 
through a section of the 
fuel conduit. Isotope Ce-| 


Chandler-Evans Announces JVeu; 
\High-Temperature Test tenter 


iCECO Facility Tests Fuel Devices 
In Environments To 1000'’F. 


West Hartford. Conn. 

(CECO)— Completion ot. 

lanew and vastly capable 

Thermo-Research Center 
has been announced by 
Isidney A. Stewart, fen- 
Ural Manager of Chan^ 
ler- Evans. The 

I company - owned lacih W I 
is consider' 


(to accommodate 300- 
hour fuel system tests, 
for example) can be car- 
ried out twenty-four 
hours a day, seven days 




is a concrete « 
Control House 
The second 


(background above) is an 
TwV'Piatform, shelter^ . | 


. I, 

Ihydraulic devices to ele-n 
Ivated temperatures sim- L 

1 As a development tpol.l* 

1 .. - — - — is expected tc 


I • inis unique ergmee^ 

ing tool will enable CECO 
1 to continue developing su- 
iperior products empiri- 
Ically.” said Sidney A. 

‘ Stewart, General, Man- 
■ ager of Chandler-Evans, 

I when the company s new 

Thermo-Researoh Center 

1 was unveiled for the air- 
Icraft industry. 

' He went on to point 
.out that high-temper^ 
iture problems have be- 
come increasingly critical 
Iwith advancing spceos 
of air and space vehicles. 
“We expect to find in this 
new laboratory definitive 
answers to a variety of 
questions relative M the 
prKise metering of liquid 
fuels ^at high tempera- 



liDii (if icusing fiim[j(iiiic’s, but it iiMi.iUi 
51K.S iiloiig these lines. 

Through credit sources thes h,i\e es- 
f.iblislieel. they hotron- tlic monev to 
pnrchiise tlic liitphines. On Ic.ising fliein 
Id the airline, tlic coinpiiny nouUl then 
charge a percentage abosc the rate it 
had to pay-usually Thus if the 

leasing company had to pay a hypotheti- 
c-al prime rate of -1^^. it might in turn 
charge the airline aimvhcrc rruiii s-S%. 
or perhaps more. 

If the choices uctc simply borrowing 
on one hand sersus leasing on the other, 
leasing proKiWy would be the mote 
expensive. But using a recent airline 
financing airaiigcment as an example— 
Mastern Ait Lines— the pros and cons 
c-.in become more difficult to untangle. 

To complete its Lockheed Mlectra 
and Douglas DC-S financing, Masteni 
set up a S'O million revohing line of 
credit with a group of Iwnks. Interest 
rates arc to be prime at the time of 
honowing through 1961 with mini- 
imim-maxmnini limits of . and 

; of 19r met prime after that with 
limits of Clhesc terms were 

reported incorrectly preiioiisly by 
\iiation k\’ock as ICf abuse ptime- 
i.W Dec. H. p- 37). 

If these were the only terms, then 
leasing proposals at 1% abosc prime 
obs’iouslv would lx: less favorable. 

Howeser, Eastern also borrowed an- 
otlicr S25 million at 5% tlirouEh a eon- 
sertiblc promissory note ]nirchased by 
the Prudential Insurance Co, lliiis. had 
Eastern also been considering leasing, 
it would haic faced a tliorniet choice 
lx;twcen potentially Itigher costs in 
leasing icrsus potential dilution of its 
uimmon stock through conversion of 
lire note. 

This is the nuh of the leasing com- 
p.mics' arguments on "tlic true cost of 
e-.ipital," Tliev point out that to the 
stockholder, any dihitiou of K|uit\ is a 
pennaneut cost of capital and may far 
exceed anv difference in direct interest 
costs. Use of retained earnings also is 
computed as a cost of capital by lliem; 
that is, the stockholder is denied dis- 
tribution of retained earnings as diii- 
dends and, in tlicir siew, is entitled to 
,1 return oir tliese funds equal to what 
thei' would have provided him if tliey 
liad been added to earnings. 

Bankers and airline people, hnnevtr. 
feel that some liroadening of airline 
equities might he desirable. One ratio 
used in- lianks in lending for equipment 
i.s tfic size of the airline s cqniti liasc in 
relation to the sb.e of the loan, and tliis 
marks onewavof settinga de|ith ceiling. 

l-easing docs not offer much oppor- 
tmiitv to solve the problem of debt 
eeiliiigs. Banks now regard tlic total 
cost of a lease as debt and add it to tlie 
total loans of tlic airline in computing 

Eastern's note to Prudential has sev- 



Japanese Build Sikorsky S-55s 

One of t»(i .Mitsubislii-Sikotsky S-55 Iiclicopte-rs built in fapaii under license gets final check 
at Komaki plant nf Mitsubishi Heavy liidnstiicv. Work started last October, 


etal clauses that might eliminate con- 
version, Some airline executives feel 
that, at tire current high level of the 
market (,W |an. 19. p. -17). selling 
additional common stock might be 
iidvantageons in any event. 

One is William J. Hogan, executive 
vice presidenl-fiiianee of .Amaican .Air- 
lines, who believes that it might be to 
.Aiiietican'v advantage to obtain some 
additional equity financing because of 
the Irigh |)ricc levels even tliougli .Amcr- 
icair’s equipment |irogtam has been 
financed- 'I'odd C. Cole, v ice prevident- 
administr.itirm finance for Delta .Air 
Lines, is anotlicr who has mentioned 
tliis possibility. 

Future Uncertointies 

Hogan i>ointed out that because of 
future uncertainties— vvliat used piston 
equipment w’ill bring, among tlieiir-tlic 
elements of future cash flow are uncer- 
tain. .And .American is counting on 
about 6200 million from tlii> source to 
|xiv its jet ecinipmeiit bahmex' not cov- 
ered bv loans. "In view of such uncer- 
tainties." he .vaid, "prndciiee indicates 
the desirabilitv of a strong cash position 
and an adequate equity b.ive." 

Amerie-an embarkexl on its celebrated 
leasing program on tiie liavi.v of this 
reasoning, .aid Hogan hav pointed out 
that it has reduced .Aniemiin’s imme- 
diate' requirement for capital hv 5S0 
million. 

’Hie value of this "siiving" is perhaps 
the most debated point in leasing, the 
]iros ami cons lining up something like 
this: 

• Need for borrowing the SSO million 

• Progress pavmeiits arc not teqiiircd as 
in the case of purchase. 

• With an option to buy, .Americ.in can 
acquire the equipment if market and 
business conditions make sucli a course- 
desirable. 


On the (itlicr hand, American does 
luive to pav the 580 million cvcntiulh. 
.(mortizing tlic cost of the engines over 
lilt time of the lease. 

Leasing companies quote additional 
i'dvantagcs along tlicsc lines. Leasing 
prevents depletion of working capit.il. 
tliev sav, and adds flexibility. I'ot ex- 
ample, it miglit give an airline time to 
C'btain market financing at mote favor- 
able tenns as earnings increase through 
use of the new, leased equipment. 

Tlrere' ate several other possilrle dt.iw- 
liacks to le-dsiiig with leasing companies 
which .Americ.in may have escaped by 
dealing dircctlv with tlic maniifaetnriT- 
AA'hal .American's lease amounts to iv 
that Allison or General Electric must 
live tlieir ctedit resources to _catrv the 
equipment r.itlier tli.in having .Amer. 
ican ii.se its credit. Besidc.s the |)ovsihle 
extra cost, tliese other drawbacks are: 

• Tax deduetihility of leasing payments 
is a liighlv complicafexl matter and diffi- 
nilties mav result. Interest on deist i' 
also deductible and witli purduise the 
possible residual value of the equip- 
ment mav he quite profitable. 

• Depreciation throw off on pureh.ivtd 
u|nipmcnt has added tax advantagev. 

• Revenue earning capacity oT the 
equipment lies with the purchaser, 
'i ftiis in a long term lease, ifl ve-.irs. for 
example, the aircraft might be com 
pletelv amorti/cd after five. WhatevcT 
the airplane brings after that is pure 
profit to u le-.ising coinpanv that ownv 
it. .Airline [jeople fex-1: "Why shouldn't 
we have that gravy?" 

(The .Americ.in .Airlines situation is 
analogous here sinw engines alone 
would mil he able to ]jroduce teveinie.' 

There are no black and white answers 
in leasing. Citcninstana'S usually dictate 
anv decision; advantages in the' case of 
one airline may become disadvantages 
for another. In the end result, neces- 
vitv mav be the final arliifer. 
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EQUIPMENT 



FUEL TEST plattumi is caiitrolled (roiii reiiiforced concrete control house, rear. |cl /ucl is supplied from 1.000 gal. lank, lower right, 
protected by concrete wall. Lines leading to control house remote permit control and supply lire evtinguishing foam and water. 


Facility Tests Fuel Controls at 500F 


Bv Barry Tulty 

^^'c5t Hartford. Conn.— I'ucl tcniper- 
iiturcs to ?00i''. pressures to 1.500 psi. 
and flow rates to 100.000 lb. per hr. ate 
used to test fuel system components at 
Cliandler-Ksans Corp.’s new test cen- 

Tlie test center, clcsigncd to submit 
fuel controls to temperatures and pres- 
sures anticipated in next generation 


liigli speed iiircnift. operates compon- 
ents under 1,0001' ambient tempet- 
alures. Temperature ranges of the plat- 
form are detennined by the requite- 
nieiits of u|)coming fuel system compo- 
nents. Cliandler-Lvans faeihtv and 
others in tlie industry, including one at 
Hamilton Standard Division of United 
.\ircraft, arc ricsigned for future ujigrad- 
ing to preside testing of fuel at tempera- 
tures approaching 1.0001'". 


Initial operation of the Tlicrmo-Rc- 
scarcli center .it the company plant here 
coincides ssitli a change in corporate 
structure. Chandler-Ksans, fonnerly a 
disision of Pratt & Whitney Co.. Inc., 
machine tool builders, now exists as a 
separate corporation but the two cot- 
por.itinns will continue to operate im- 
e'er the same roof at West Hartford. 
Sidiier- .\. Stewart, formerly general 
m.inager of tlie Chandler-Ksans Disi- 



FUEL PUMP is connected in high tenipcra- 
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At Rohr in Southern California 

■ - 1 
:1 i I H ^ ■ 

I'^f 

'■•M immediate openings for 

INDUSTRIAL 

tlLGINEERS 


We believe a number of experienced Industrial Engineers are 
seeking the level of opportunity that rapid company expansion 
has created at Rohr. Current employment of over 18,000 — 
current backlog of over a quarter billion — current contracts 
over 60% commercial — all help to illustrate the unusual 
security and potential for men with a flair for accomplishment. 


Assignments: Manufacturing Mettiods 
Responsibilities: Include machine and man-power 
utilization, plant layout, facilities, sequence plan- 
ning and bar charting, etc. 

Requirements: Age 2540 preferred, I.E. Degree 
desirable, minimum 3 years aircraft experience. 

So that a personal interview may be arranged soon, 
please forward a detailed resume at once. Address 
I. 1. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California. 



sion. is^ jorc.sidcnt of the Cliaiitller- 

Prinic function of the research facil- 
ity is to test new conipanv fuel control 
designs under expected future opernt- 
mg conditions. Fuel used in most tests 
will be JP-5; however, provisions arc in- 
corporated ill the design for handling 
liign energs fuels. In addition to testing 
its own designs, Ciiandler-Kians plans 
to offer the facilitv to other companies 
in the industiw on a subcontract basis. 
Several aimpiinies arc reported to be 
interested in using the new facilits. 

Test center consists of an "open ait” 
test platform which i.s controlled from 
a reinforced concrete control house. En- 
gineers obserse the test stand while 
sealed at the control console behind a 
maximum protection glass wiiidon. 
Safety precaution.s arc dictated by the 
tact that temperatnres often exceed the 
auto-ignition point of the fuels used in 
the test. Precautions include a scries 
of electrical interlocks that automati- 
cally shut clown the installation in the 
cioiit of inalfiinction or oierheatiug. 

'ITe test platform, measuring 46x-t0 
ft., is protected from the weather bv a 
sheet metal mof containing comigatccl 
plastic blowout sections. I''nel loop 
consists of a boost circuit and a high 
temperature pressure or '"hot” circuit 
connected in parallel. Boost circuit, con- 
taining a 1,000 gal. fuel tank, provides 
boost pressure and makeup fuel to the 
hot loop. Control c-ahe in this low pres- 
sure circuit maintains a preset pres- 
sure unless overridden by boil-off con- 
trol which reduces boiling iu the hot 
loop. i'’ucl in the boost ciraiit is main- 
tained at tempenitiires between 80 and 
1 20F and a pressure of 82 psi. 

'Ihe higli temperature circuit of tiic 
fuel loop contains two high tempera- 
ture test chambers to test fuel pumps 
and fuel system controls. Heat is sup- 
plied to tlie fuel and controlled by 137,- 
000 Btu-./hr. electrical heaters, 530.000 
Btu. hr. steam heaters and 510,000 
Btu./hr. n-afer coolers. 

l-'iiel pumps, located in the puni|) 
test chamber upstream of the fuel con- 
trol chamber, are powered by a 200 hp. 
General Electric 730-7.000 rpm, Vari- 
dri'C motor. Pump can create a fuel 
fiosv in the control test chamber of 71,- 
000 lb. /hr. at 1.300 psi. pressure, .\ftcr 
passing through the control test cliam- 
her, fuel rejoins the system at the tem- 
perature control units. 

’ITie two test chambers iu the sys- 
tum, constructed by Tenney Engineer- 
ing Co., Union, X. J„ maintain an am- 
bient temperature to l.OOOF in an 
atmosphere of carbon dioxide around 
the component under test. "Sniffers" 
within the chambers pros’ide a constant 
check of the fucl/air ratio within the 
chamber. Chambers .ire designed to 
withstand the maximum achics-able 
pressure transients caused by an internal 
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Using only a few ounces of force, anybody 
can walk a helicopier filled wiih aulomalic stabilizaiion 
equipment using a Conner designed stabilizing coupler. 

In a more useful vein, the big birds perform vital tasks 
where Ihe ability to hover precisely and maintain stability 
is critical. Currently. Donner equipped Sikorskys are used 
extensively for submarine detection, surveilance, 
rescue, lifting, and a host of other activities. 


lets you lead a Sikorsky 
with one hand ! 



Heart of the Donner coupler is a small Donner servo acceler- 
ometer which measures linear acceleration to at least 0.1 % of 
full scale. The internal servo system offers excellent resolution 

sealed and magnetically shielded. The entire Donner system 
weighs less than 25 pounds. 





Compleie inlormiiiion is coiirained 
in Daw File 410. Send lor your copy 
u'ilhoiil ohligalion — use ihe con- 


DonncR 


SCIENTIFIC 

COMPANY 


D. CAllFOaNI. 






For example, at Vincent Air Force Base 
recently, the 4750th Drone Squadron 
launched 44 Firebees in a row, which aver- 
aged one hour's flight duration each. And 39 
of them — many after target "hits"-were 
recovered successfully for re-use ! 

Other Firebee firsts: the one that completed 
19 missions; the one that flew I hour, 42‘/i 
minutes: the one that made a flight 152 miles 
away from ground control and returned to be 
recovered in a pre-selected area; the drones 
that regularly fly target missions at Mach .9; 
and the production "birds" that have flown 
above 50.000 feet. 

An elusive, pilotless plane, the Ryan Fire- 
bee is the most widely used jet target in train- 
ing operations ... the most realistic stand-in 
for "enemy” aircraft That's why the Firebee 
is used as the target for such weapons as the 
Air Force Falcon and Genie; Navy Side- 
winder, Sparrow, and Terrier; and Army 
Nike. That’s why the Firebee was the exclu- 
sive target drone used in the Air Force's recent 
Project William Tell to evaluate the combat 
readiness of America's air defense system. 


RYAN BUILDS BETTER 


Ryan Firebee 

jet drone missiles 

are flying longer, farther, 

higher, faster on target missions- I 
and more of them "live" to fly another day. I 


AIRCRAFT t POWER PLANTS • ELECTRONICS 

Ryan AeronaMtleat Company, San Olpsos Calif. 
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explosion. Cooling system within the 
test chamber can lower the ambient 
tcmpcr.iturc from l.OOOF to SOh' in one 

Preliminary tests with the new fa- 
cility liasc hwn made only with pumps 
and tesiiUs. therefore, are inconclusive, 
lloweser, engineers report that existing 
liardware lias proven capable of with- 
standing the lughcr tcm^raturcs if ini- 
ptoi'cd seals can be dciclopcd. 


PRODUCTION BRIEFING 

Ktcislcr Industrial Corp., Paterson, 
N, J-. has developed methods of bend- 
ing titanium tubing to angles up to 
90 deg. with radii equal to the outside 
diameter in some configurations- Pro- 
duction use of tlic technique would 



save botli weight and space in missile 
applications. Cold bending method, 
developed with Superior Tube Co. 
A--I0 grade titanium tubing, requires 
drawing the tube around a rotating 
bending forin. 


Aircraft Service Shops Section of 
Genera! Electric Co. will supply ovet- 
Iiaul and repair service for operators 
of Roto! turbo propellers. Scnicing 
agreement was signed with Rotol Inc.. 
Arlington, Va„ subsidiary of Rolol 
Ltd-, England. Repair facilities arc 
now available at North Bergen, N. I-. 
Seattle, Wash., and Ontario, Calif, 
i’acilities are planned for Cincinnati, 




;a.s, Kan. 


Clan' Dinamics, San Gabriel, Calif., 
will produce gvroscope-s, servo-actuators 
and vali'cs for tlie Corporal missile 
under 57011,000 l■'ircstone 'lire and 
Rubber Co. contract. IX'liiety of tlic 
eomponents for the .Armv missile will 
be made during 1959. 

Tcmicv Engineering Co., Union. 
N. J-. will build a 5250,000 environ- 
mental chamber for vibration testing 
at Sperr\' Gnoscope Co. Chamber, 
measurini 12 x 14 x 18 ft., will house 
a vibration machine generating 21,500 


lb. of force up to 2,000 cps. Einiron- 
mental chamber will liave a tempera- 
ture range of —100 to 5501', pressure 
altitude of 120,000 ft. and ram air 

Colonial Aircraft Corp., Sanford, 
Me., is building its MC-5 Martar tar- 
gets (missile airborne radar target) for 
the Air Force. The 8 ft,, 20 iS. aerial 
tow target is fabricated from foam 
plastic and glass fiber laminate. Its pro- 
duction marks the liglitplane manu- 
facturer's first Air Force prime contract, 

l-lnited Control Corp., Seattle, 
Wash., will supply tcmpCTatiirc eontrol 
svstems to cool Tacan gear on 1,100 
l-‘-86K figlitcrs. Svstem consists of a 
multi-chaimcl transistorized controller 
and two cooling effect simulators. 
Retrofit program is under contract from 
North -American. 

Bcrs'llium Corp., Reading. Pa., will 
tarry out research and derclopmcnt of 
beisllium metal extrusion into aircraft 
structural sliapcs under contract from 
Northrop .Aircraft, Inc. Northrop is 
the holder of a prime contract for 
beryllium research from the Manufac- 
turing Methods Division of the Air 
Materiel Command, Aeronautical Sys- 
tems Center, Wrighl-Pattcrson A1''B, 
D,iyton, Oliio. 


Consolidated Electrodynamics Cni|>.. 
Pasadena, Calif., will build monitoring 
ec|uipment for airborne fire eontrol 
systems under 5458,000 contract from 
General Electric’s Light Military and 
Electronics Dept. Dynamia measuring 
and recording equipment will include 
Consolidated Electrodrnanric’s record- 
ing oscillographs and gahtmometers. 

.Aeronca Manufacturing Cotp., Mid- 
dletown, Ohio, will produce brazed 
.stainless steel panel assemblies for the 
Convair B-58 under 5700.000 contract. 
Order, calling for approximately 650 
wing pylon panels and 260 elevon rib 
luncls, will extend into the second 
quarter of 1960. 

B.r.R. Indaslries Ltd., British con- 
r-eyor l>clt niamifactnrer, is planning to 
buv MictoceU Ltd., aircraft engineer- 
ing. plastics and electronics firm. Price 
is estimated at 51.5 million. B.T.R.’.' 
profits for the year ending Sept. 30 
were just oscr 52 million compared 
witli S5.6 million the previous year. 

Yardnev Electric Corp., New York, 
N, Y-, win furnish its sihct-zinc bat- 
teries for the Boniatc missile under 
5932,870 contract from Boeing. Bat- 
teries. called Silvcrcels, provide the 
basic energy source for the hydraulic 
controls, guidance and telemetry. 



Dark or light, fair or foul... 
ABLE finds True North fast 


Aline your missile-launchers and your mobile radars fast— 
with celestial accuracy— any weather, any time of day. Do it 
with ABLE, Autonetics' Base Line Equipment. ABLE is 
a portable field instrument designed to find True North or 
any other base line— automatically. ABLE is reliable, easy 
to operate and maintain. 

Please write for literature. AUt O H G 1 1 CS 
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Airborne 
Miniaturized 
Mylar* 
Capacitors 
help reduce 
weight and 
bulk in 
electronic 
packages 



Developed originally for motor start 
and run purposes, Airborne minia- 
turized “Mylar" capacitors are cur- 
rently finding increasing application 
in electronic circuits where small 
size, light weight, and high reliability 
are of paramount importance. 

Typical of such applications is one 
of our own servo control amplifiers, 
shown above. Used as a component 
of an Airborne-designed oil tem- 
perature control system for high per- 
formance aircraft, the amplifier con- 
sists of a .1% precision resistance 
bridge, stable feedback transistor 
amplifier, reference oscillator, phase 
demodulator, and relay output am- 
plifier. Production units employ 
printed circuitry. 

Two of Airborne’s miniaturized 

LINEATOR* • ROTORAC* • 


“Mylar” capacitors are utilized in 
this particular amplifier — a .1 mfd 
unit for tuning in the reference oscil- 
lator section of the amplifier and a 
.02 mfd unit for phase shift correc- 
tion in the stable feedback transistor 
amplifier section. Capacitors are 
epoxy encased and are designed to 
meet or exceed Government speci- 
fication MIL-C-25A, 

Wound of thin metallized “Mylar” 
film, Airborne miniaturized capaci- 
tors are rated up to 600 v d-c, 330 v 
a-c and have an operating tempera- 
ture range of —75 to -|-300°F. At 
300°F they will withstand 120% 
rated voltage for 250 hr. 

Write, phone or wire for more 
information on Airborne special de- 
sign miniaturized “Mylar” capaci- 

TRIM TROL® • ROTORETTE 


tors. Inquiries are also invited on 
complete electromechanical control 
systems. 


TVPICAL SPECIAU CAPACtTORS 



• ANSLgear* • ROTOLOK 



BOYD LIMITED • 745 






NEW AVIATION PRODUCTS 


Uquid Oxygen Lubricant 

Aiiti-svi/c coiii|ximul for use «it!i 
liquid oxsgcii in ini.ssile applic.itimis 
siilch' reduces ]30ssibilitv of metal |wrts 

Compound, dcsign.ited X-li">. con- 
tains an anti-oxidant lather tlian a 
Indroc.irbon Imsc, thus eliininating 
danger of explosion due to oxidizing of 
livdrocarbon liibticanls. 

Lubricant was dc\-elopcd in connec- 
tion with the \'anguatd project. 

l^liigh Cliemical Co., Chestertown, 
Md. 


Flow Control Valve 

Ptessutc and tcmix-Tatuie 1 in. flow 
control x-ahe tends to niiniini/.e flow 
variation in inissilc-lvaiuning hydraulic 
vvstems. Mechanism reduces average 
flow variations due to tcm|)er.iture 
shangcs l)v 75%. tlic inamifacturcr 

\'alvc incorporates a hvdro.vtat to 
compensate for loud changes and a sin- 


707 Suppressor Achieves 20-30 db. Affenuation 

Jet engine noise suiiprcssor, rfesfgiied for direct att-acliniciit tn engine lail|iipe, is shown 
during ev-aluatiun on Pratt & U'hitney n'3 eiigirvc of Boeing 707. AtIcnnaHorr nt the 
6>0 lb, sii|>|nessor is in the 70 to 30 dk, range. Intended for use hv' (he aitlincs in silencing 

suirptcssors. Multi-jet (coiiiiiieteial, direct aivrl attaching) supprcssoi is produced 

by Intctnatioiial ,\e:oco»slic, Inc.. New \'ork, N, ¥. 


glc, .idjnstablo throttle which permits 
finer flow rate adjustment tlirmighout 
'he s|)ccificd range of anv of six throt- 
tles prcviouslv required. Check valve 
provides for reverse flow; maxinmin re- 
verse flow is 1,-fOO cn. in. per min. 

Vickers Inc.. Marine and Ordnance 
M aterlnuy 20, Conn. 


Poppet tvpe valve is o|)eratcd by a 
|)lnnger in the nozzle. Bellows system 
provides ,i presvnre balanet to ensure 
retention of seal during relative mo- 
tion Ixthvecn creetor and missile. ,\m 
hient temperature range is '20 to 
-l-lfvOl'; unit can lie produced in var- 

i'liglit Refueling. Inc- hricndsliip 
Iiilomational .\itport. Baltimore, Md. 


in. at a radius of .“50 in.; ine-asna’s 
1 J X 1 1' X U in. and weiglis 10 oz.; and 
lequirc'S 4 watts of input electrical 

.American Me;isuamcnt & Control, 
Inc- 240 Calvarv- St.. Waltham 54. 
M.1.SS. 

Standardized Control Column 

Control column, based on pilot 
rather than aircraft eliaiacteristies, iv 
ilevigiied to provide "off the shelf" 
availabililv of control ailunms for new 
•liraaft. 

The prototvpc model of the column 


Missile Torque Motor 


Missile Servicing Nozzle 

Nozzle and adapter for servicing mis- 
'ilcs with propellants and other fluids. 
Scat construction of tlie nozzle per- 
mits 10 deg. angular and J in. loiigi- 
tudinai misilignnieiit during transfer 
vvitliout breaking seal. 


Ibrt|ne inotoi is designed to opet- 
.ilc in bOOi' ambient temi>emtnres. 
I'.lcctromechanieal transducer will per- 
mit tlie use; of electrohydranlie or 
clectropiicumatic servii valves in mis- 
siles and high pcifonnance aircraft 
vvitliout cooling or thermal lag provi- 
sions. the maker states. 

Model 103-2 has a midposition force 
of over S lb.; stroke of + or —.008 



New alloy! 
New strength! 


Graph shows excellent stress-rupture strength 
of Inconel "700" in 1500 to 1800 F range 

Inconel “700”“ age-hardenable nickel-cobalt-chromium alloy is 
a new heat-resistant materia! developed by Inco to meet stress 
and temperature conditions beyond the range of Inconel “X”“ 
age-hardenable nickel-chromium alloy. (Specifically, it goes 
beyond the operating temperature range of Inconel “X” by 
lOO'^F for the same rupture strength.) 

Inconel “700" also has good corrosion and oxidation resistance. 
It can be forged, machined and welded. 

Availability 

Inconel “700” is available in forging quality rounds from '/^-ineh 
to 2-inch diameters. Larger diameter bar is available on experi- 
mental basis. 

More information 

For particulars on properties, send for the Inconel “700” basic 
data sheet. It gives graphs on yield strength, tensile strength, 
elongation; covers such data as composition, thermal conduc- 
tivity and the like. 

Technical assistance 

Inco has accumulated a great deal of knowledge and experience 
in heat-resistant materials which may be helpful in solving prob- 
lems involving missile hardware. All the information and help 
we can give you are yours for the asking. Just write. 


THE INTERNATIONAL NICKEL COMPANY, INC. 




INCO NICKEL ALLOYS 

NICKEL ALLOYS PERFORM BETTER LONGER 


9S 


IS now flsing on the protohpe \oitli 
.\mctican Sabrclincr. 

Composite control cohiiun is de- 
signed to fit iinv jitCTdft hcass cnoneli 
t(i warrant the use of a coluniii bs- 
\arying tlie booster system cxninettiiig 
tlic cockpit controls to the control 
.surfaces. CuKiniii, with iinconsentional 
finir-bar linkage and sector svstcni. is 
lonnecte-d with font Ijolts to the floor 
and five to control pii.sh rods. Unit 
fits ail C.V'\ and Ihindbook of Instruc- 
tions for .'Virciaft Designers requite- 
iiients. 

Yard Inc., 2981 E. Colorado St., 
Pasadena 8, Calif. 



Missile Thermostat 


nicrmoshit for missile and shell fuse 
.ipplie.ilions is designed to witlisbmd 
impact loiids to 20.00f)Gs. 

Kli.von M20I lliemioshit's switch ac- 
tion is single-pole, singlc-tluow with 
double contact make and break. Swin- 
kss steel eup provides |)rotcction from 
dust and dirt- Life ciclc is from 6,000 
at 12 amp. to 100,000 at 2 amp., 120 v. 
a.c. Ambient temperature range is from 
-85 to -f-5001'', 

Metals & Controk Cotp., Attlclioto, 
Mass. 



Low Temperature Chamber 

Low temperature unit is designed for 
precipitation liardeniiig of stainless 
steels used in airnaft and niissiles- 
Cliambcr can bring 550 lb. of ,\M-550 
.stainless steel per hour from t-SOh' to 
— 1 201'\ the maker states. 

Model 4SR-120-64 lias a 64 cu. ft. 
chamber measuring 48 in. .s 48 in. x 4<S 
in. Mechanical air eoni cction facilitates 
the cooling operation in the diamber. 
which lias a net thermal capacity of ap- 
liroximately 8,500 I5tu. jier hr. at 
-120F. Outside dimensions .arc; height 
60 in., length 96 in., width 72 in. 

Cincinnati Sub-Zero Products, J952 
Reading Rd., Cincinnati 29, Ohio, 



This new Miller development improves quality, speed and 
range of tungsten inert gas welding in all automatic fixture 
and manual applications. Balanced wave (BW) character- 
istic respIts from new Miller balonce control which elimi- 
nates the d-c component present in most welding currents. 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 

Excellent arc stability 
Maximum heat 
Deeper penetrotion 
Faster welding speeds 


Complete porticulors will be sent promptly upon request. 



ENGINEERS 

• Design • Research * Development 

• Electrical Controls * Gearing * Bearings 

Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commerciol and military air- 
craft end missiles. 

Send Resume ond Technicof Bocirground Doto to: 

SUNDSTRAND Personnel, Dept. A, 140T-23rd Ave., Rockford, III. 

SUNDSTRAND AVIATION 


AVIATION 


26, 1959 





A McGRAW-HILL PUBLICATION, 330 WEST 42nd ST., NEW YORK 36, N. Y. 


26 th 

ANNUAL 

INVENTORY 

OF 

AIRPOWER 

ISSUE 

PUBLISHING DATE: MARCH 8, 1959 


In twelve swift-paced months, aviation's galloping tech- 
nology has made dramatic breakthroughs in all areas of 
flight. Commercial jet Iransportation became a reality. 
Corporate fleets can now pick from a number of turbo 
jet or prop jel aircraft. An ICBM has flown successfully 
over its full range of capability. Aircraft flying at twice 
the speed of sound are now operational with the USAF. 
Larger and more complicated satellites were hurled 
around the globe. Actual attempts were made to orbit 
the moon. Space Technology has excited the imagination 
of the entire industry. 

Event followed event with such rapidity that interpret- 
ing their significance has been difficult for even the most 
well informed engineering-management men. Once again, 
they need a concise, penetrating analysis and forecast of 
world airpower. 

ONLY ONE SOURCE FOR THE ANSWERS 
Industry's decision makers, turn to the industry's top 
reporting leam-AVIATlON WEEK'S 32-man editorial 
stuff of graduate engineers and aviation specialists . . . 
The men whose full-time job is to ferret out and report 
world avialion evenis. In the Inventory Issue, they will 
bring into focus the significance of hundreds of techno- 
logical and marketing developments witnessed in 1958 
and interpret their impact on future technological growth. 
CONTENTS OF THE INVENTORY ISSUE 
Chans, graphs, tables, specifications will cover in detail, 
budgets, missiles, manufacturing, engineering, avionics 
and many more areas of military and civil aviation. The 
Inventory Issue has been relied on for 25 years as the 
only complete authoritative source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters 
and now space vehicles. 

YOU BELONG IN THE INVENTORY ISSUE 
Over 70,000 key engineering-management men, decision 
makers in the industry, are eagerly awaiting this important 
issue. They will read . . . study - . . and refer to the In- 
ventory Issue throughout the year. Here is a rare oppor- 
tunity to place your sales message in a climate of proven 
editorial impact. Because of its long use life, you get as 
a bonus . . . MULTIPLE EXPOSURE ... of your sales 
message. In addition, a reader service card is included 
to facilitate the handling of thousands of inquiries gen- 
erated by this important issue. 

For additional information on this oncc-a-ycar oppor- 
tunity . . . write, wire or better yet phone your AVIA- 
"TION WEEK district office. Regular space rates apply. 


Aviation Week 

iiKiudiag Spate Technology 





MAJOR INTERNATIONAL CARRIERS SELECT 



POR JET-AGE LONG 


RANGE NAVIGATION 


LORAN has long been recognized as the reliable, 
highly accurate system of long range navigation. 
LORAN is already implemented and in service 



intention to use LORAN to assure precise, reliable, 
long range navigation, 




For the complete data on Edo Model 34S Airborne Loran. 
send for Technical Manual #501, Dept. I-C. 

EDO Corporation 

College Point, long Island, New York 
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SAFETY 


CAB Accident Investigation Report: 


Premature Gear Raising Leads to Crash 


An American .\irlincs Comair 240. 
N942n. aborted a takeoff at the New 
ll.ivcn Mimicipjl .Airport on March I, 195S, 
about 1024.' The aircraft, \rith the land- 
ing gear retracted and the left nacelle and 
tying burning, skidded to a stop on the 
rumvav. Considerable d.image resulted and 
two of the five passengers received minor 
iniuries; the three ctesv members were 

HISTORY OF THE FLIGHT 

lliis was sehcdrded passenger riight 
of Match 1 from Boston, Mass., to New 
York, N, Y., with stops planned at New 
Haven and Bridgeport, Conn. 'Ilie crew, 
consisting of Capt. bldward \\'. |ohnson. 
First Officer .Norman I’ai|iieite and 
fstcuardess Marian Snllisan, reported to 
company operations at Boston well ahead 
of scheduled departure time. 

Departure from Boston at 0927 was on 
time and svas in accordance with an IFR 
clearance to cruise at 6,000 ft. via airsvays 
to New llascn. The flight was routine and 
on schedule to New Haven. 

'Hie aircraft was not refueled during the 
five-minute stop at New* Ilascii, during 
which time both engines svere slopped. The 
flight departed the terminal with fisc ps 
sengers and 460 gal. of fuel. Gross weight 
of Use aircraft w*as well under the masimnin 
allowable and its center of gravity was lo- 
cated ss-ithin pre.scribed limits. ’Ilic wind 
was calm and rimwa; 14 (4,116 ft.), one 
of two macadam runwavs. was selected for 
takeoff, ’nietc is no ait traffic control tower 

.-After completion of the takeoff checklist, 
the aircraft moved onto the runway and 
l-akcoff was initiated from a taxi start with- 
out delay. This segment of the flight was 
being flown by First Officer Paquette who 
occupied the right sc.it. Cipl. Johnson, on 
the left, maintained rlirecticmal control dur- 
ing the mil.il accclciation of the .lircraft. 
Before the aircraft reached the jiitcrscctioii 
of runwavs 14 and 19, the landing gear was 
rcfiactcd. The aircraft then skidded down 

1, 050 ft. from the far end. Capt. Johnson, 
Stessardess Sullivan, and three passengers 
left through the right emcreeiicy escape 
hatch over the wing. First Officer Paquette 
and the two remaining pvsengers left 
through the prtially opened front cntTance 
door. Fire, aroimd the left engine and tlie 
left outboard w ing area, caused considerable 
claniagc and w*as extingiiislied bv the local 
fire department. 

INVESTIGATION 

Capt. Johnson testified that just before 
teaching \'i speed’ he saw the left engine 
fire warning light come on and simull.anc- 
ously heard the fire warning bell. He was 
watching the runway and the tenain beyond, 

■All times herein ore easlem siand.ard 


occasionally gbneing in the cockpit for air- 
speed indications. 

His* left hiind was on the nose wheel 
steering control, his right hand at the land- 
ing gear selector location. He further said 
that following the obsenation of this fire 
warning, he 1cx)ked back at the left engine 
and saw fire in the saefinitv of the outboard 
residual heat door. He immediately called 
this to the attention of the first officer, 
remarking. "We're on fire, pnt it hack 
down" or words to that effect, then retracted 
lauding gear for a fast deceleration. 

The left fire-wall shutoff valves were then 
closed and the CO;, fire extinguisher for tin's 
engine w*as discharged. Retracting the wing 
flaps and accomplishing the remaining 
engine .shutdow'n duties continued until the 

F'irst Officer Paquette testified that he 
observed the airspeed indicator at ,S5 kt„ at 
which time cvers thing svas normal and the 
aircraft was in a nosc-up attitude ready to 
become airborne, fie hirtlicr testified he 
saw* the left engine fire warning light and 
heard the warning hell after the captain 
remarked that the engine was nil fire. At 
this time he had back pressure on the con- 
trol yoke and was prtptcd to iiiciciist- the 
angle of attack of the aheraft in aiiticip.ition 
of A', speed.' He held back pressure on the 
control yoke until the captain informed him 
of the fire, at which time he ret.ardcd the 
throttles, pulling them into the reverse posi- 
tion. Immediately thereafter the aircraft 
settled to the ground. 

None of the five passengers obsavc-l fire 
until just Ireforc the aircraft stopped. Only 
one of tlic four ground witnesses .said he 
saw fire during the early part of the takeoff 
roll, .Another ground w*itncss. positioned 
near this witness, said that he first saw smoke 
and fire when the aircraft passed the run- 
way intersection, scseral linndicd feet far- 

The first impact marks on the runway 
were made by the tail .skid and the bottom 
skill of the fuselage innnediatciv forward 
of it. Tlicse marks started 1,38(3 ft. from 
the beginning of the takeoff roll and con- 
tinued a distance of 1.686 ft. Propeller 
slash marks started about 120 ft. beyond 
the initial impact marks and eontimicci for 
a distance of 343 ft. and 378 It. for the left 
and light piopcUcis, respectively. Initial 
slash marks were spaced 2 It. 6 in. .ipart. 
Thc calculated ground speed of the aircraft 
at the time of ground impact, based upon 
the propeller slash marks and tpni. governor 


critlcal-etiBlnc-fa 


minimum ►peed a 


le takeoPr-eUmlj speed i,r 


settings, was appioximatelv 95 kt., 7 kl. 
below the 'V, speed of 100 kl. 

The left and right landing gear doors 
were worn through. TTic skin around tlie 
fotsvard lower cargo eomparlincnt was badly 
damaged and the lower portions of the 
structural frames sst-rc pusfied upw-ard and 
bent. Contact with the runway had also 
w*orn dosvn the fuselage tail skid approxi- 
mately one-hall inch. .An area just ahead of 
the tail skid and below the aft cargo eoni- 
partment, from station 628 to 744. was also 
badiv damaged. Fuselage bells* was severely 
abraded due to sliding on ninsvay. 

The left wing and the outboard side of 
rhe nacelle of N^. 1 engine sscre extensively 
damaged by fire. Portions of the inner 
wing from just outboard of No. ! engine 
to the wi^ outer panel wcce cxtcnsivcK 
damaged. The entire left wing outer panel, 
which includes the left aileron, was burnt 
away. TTie upper wing surface from st.ihons 
18.8 to 325 w*3s badly buckled because of 
heat. ,A section of .i propeller blade, ap 
proxiniatclv 4 in. x 4 in., had penetrated the 
lower wing surface forssard of the front 
spar, cutting through the fioiit spar weh 
and the No. 10 rib and puncturing the 
fuel tank. Fuel from this lank ignited and 
caused the fire. The right wing w.is essen- 
tkillv undamaged. 

.All of the blades of both propellers ss-ere 
bent rearward in sariing amounts from 
runway contact, and approximately four 
inches of the No. 2 blade .and five inches 
of the No. 3 blade of the No. 1 propeller 
were broken off. The No. 3 blade of the 
No. 2 propeller had npproximaldv 12 in. 
broken off from the tip. 

Imcstigaliou resx-alcd that the left pro- 
peller dome piston was positioned at mimis 
13 deg.. Of full reserse relatisc to the blade 
angle, and the right propellcT dome piston 
was positioned at 29 deg., the low pitch stop 
position. Shim plitc indentations indkated 
blade angles at impact of 29 deg. for both 
propellers, 'I'lic difference in blade angle 
between the propeller dome piston position 
of the left propeller and that of the shim 
plaR* indentations indicates lh.it this pro 
pcllcr continued into reverse after ground 

TTic left engine and its propeller svctc 
found intact on the aircraft. F.xamination 
of this engine showetl there w*as light fire 
damage in the arc.is of cylinders 2. 3. 16. 
17. and 18. All engine accessories were in 
place and und.imagcd. 

Tire left engine was removed intact from 
the aircraft and installed on .i test stanil 
where il*si*as operated ,it 1,000. 2.000. and 
2,800 rom. nicsc three rpm. settings were 
selectccl because tliei represented, in order, 
an ascrage slow engine speed, an rpni, 
giving a manifold pre.ssnrc equal to the 
standard barometric pressure, and the maxi- 
mum takeoff rpm. .All temperatures and 
pressures were lonnd to be normal. 

Tire engine was .shut down after each run 
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TEMCO 

AIRCRAFT-DALLAS 

WHERE 

INTEGRATED SKILLS 

EXTEND 

PRIME CAPABILITIES 

At Temco, the inlegration of diverse skills 
works to create unusual capabilities for the 
aircraft, missile and electronic industries. 

This coordination of specialties in a team effort 
is a major reason why Temco is well 
respected as a source of prime weapons 
systems and recognized as one of the nation's 
most efficient sub-contract and overhaul agencies. 

Temco's combined talents are being applied 
continuously to the development of new 
materials, processes and production techniques. 
In the field of high temperature structures, 
integration of skills has resulted in an 
outstanding development — Temcombing — the 
company's own unique process for fabricating 
stainless steel honeycomb. Temcombing 
permits panels of virtually unlimited size, thus 
reducing weight and critical tolerance errors. 

In short, this new Temco development Is 
the fastest, most advanced, most economical 
method for brazing stainless sandwich 
developed to date — a notable example of 
Temco's ability to extend capabilities. 

Temco s ability to design, tool and produce the 
total package plus the capability to go 
beyond the immediate problem have given 
the spacecraft industry good 
reasons to team up with Temco. 


.iiicl examined fur nil ami fuel It-iiki and 
none acre noted. The cii|inc \MH- then 
operated at dr)' takeoff poM'cr for apirroxi- 
iiiatclv 3(J min. and a corrected 'brake horse* 
poivcf of 2.U95 was obtained. 'ITie engine 
ivas also operated for 1 5 min. at net takeoff 
puncr and a corrected biake fion-cpov.er of 
2,Th] nas obtained, h'licl ffon and .\DI [aii- 
tidetonation iiijeetioii) flow rates were nor- 
mal during these tests. ITuring the entire test 
stand operation, which totaled approximately 
1 hr. and -H) min., there were no indications 
of fluid leakage, engine tmighncss. nr be- 


Tlic fire warning svstem on the left 
engine was checked for contiiuiih and is.is 
found to he intact .md capable of normal 
operation. Meat checking of the fire waiti- 
ing detectors rciealed there was correct 
polarity. T he tile warning control relay box 
Wits icinovtti and installed in another Coii- 
lair 2-hl and the fire w.iining system of that 
.lircraft, when tested, operated normally. 
The control box w.is also tested for relay 
sensitii'itv and was found tc* be projx'th' 
adjusted. ,\ll tests of the fia* naming sys- 
tem showed it to he c.ipahlc of noiiiial 
I'peration. The operational checks of this 
engine and its fire uaming system, together 
wirli rhe minor damage found, preludes 
the possibility of fire having occimcd prior 
to ground impact. 

Safety Solenoid Function 

During the fniictinnni testing of tire Arc 
n.irning ssstem in the cockpit, the landing 
gear s.ifety solentiid was observed to be 
ctmtinuouslv ciiergi/cd. 'lire solenoid is 
nonnally dc-cnctgi/ed when the landing 
gear is extended and the weight uf the 
aircraft is on the landing gear. Tire func- 
tion of the safetv solenoid is to prcx'cnt 
iiudvertcnl ictraciion of the landing ge.ir 
when the aircraft is on the ground. 

'lire safety switch cover plate was removed 
.md it was found th.it tire circlip on the 
switch shaft, whieli positrons the sw ittli 
aetnator arm. was missing. 

This missinj circlip aflowt-d the actuator 
arm to move r/16 ill. from its normal posi- 
tion, permitting the switch cimlacts to 

In this condition, the defective safety 
switch energized the l.mding gear safety 
sniennid withdrawing the latch pin, thus 
allowing the gear sele-ctor handle to be 
pl.iced in the "tll'" position and the land- 
ing gear to retract eien tliough the we-ight 
of the aircraft was on the gear. 

NonnaUy. the landing gear cainiot be 
raised while the landing gear strut is com- 
pressed by the weight of the aircr.ifl on 
the grounil unless the Litch pin, which pro- 
trudes through a hole in the landing gear 
selector handle, h depressed mjmially. per- 
mitting the handle to bC raised. 

Neither the c.iptain nor the first cfBcer 
was aw'jre of this niisafc condition. 'Die 
switch cm-cr plate was polished by contact 
with the displaced actuator arm, mdieathig 
that this condition had existed for an ex- 
tended period of time. 

There were several cufries in the pilot 
flight reports covering a period from )an. 

19iS, to Feb. 26. 195S, denoting that 
the safetv switch had iiialfunctioncd and had 
hec-n repaired. 

Since testimonv of the flight crmi- and 
witnesses reflected fltat there had been no 
indications of raalo|ief.iti(>n w-ithin the right 


engine, uu test stand opcratiou was con. 
ducted, \ isuiil c.xamin.ition of this engine- 
indicated that all compouents wea- intaet 
and that the engine was not d.imagcd hy 

eathcr was not a factor in this accident. 

ANALYSIS 


The c-aptaiii said that before ccacliiiig 
\'i speeci in the t.ikcoff roll Ire- obseried the 
fire, heard and saw tire fire warnings, and 



FINDINGS 


On the basis of all av.iilable evidence the 
Board finds that: 

1. Tire crew, aircraft, and c.inict were 
currently certificated and the flight ivas ptop- 
crlv direatched. 

2. Tlic airctaft load ivas well below mixi 



in Southern California 


Ttieie are irnportaat pasitioris available in these 
small, Independent engineerini groups at Bendis- 
Pacilic for engineers at all levels. SenOix-flacilic 
is pariiculaiiy interested in strong, analytical 
engineers who have the calibre and capabilities 
.0 advance into systems engineering pibgiams. 


your Quollli'cati 


'. C. Wolk?'' 
mail It today. 


C. WalKer, Engiieerinc EmptnyRi't Mgr. 

vay, North Holtywooui Cult. 
In (ctiecE one) 
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Moia/ far 
can 
an engineer 
go at AC 9 


Across the country or around the gtobe. You will find opportunity in ony one of AC's bustting plants or installations. 

Your future is bright here. If you ore a graduate engineer in the electronics, electricol or mechonical fields— you con go places at 
AC, becouse AC is going places. 

Todoy you can help AC turn out AChiever inertial guidance systems, plus a wide variety of other electro-mechanical, optical and 
infra-red devices. Tomorrow you con work on instrumentation needs for the "spoce oge", 

What's more, at AC you'll enjoy highest professional status, advance in proportion to your ability, and find the long-range security 
of working for the lender in the field— General Motors. 

This merits your ottention. For detoils, just write the Director of Scientific and Professional Employment: Mr. Robert Allen, Dept. 0, 
Oak Creek Plant, Box 746, South Milwaukee, Wisconsin; or Mr. M. Levett, Dept. D. 1300 N. Dort Highwoy, flint 2, Michigan. 




SPARK PLUG ^ THE ELEaRONICS DIVISION OP GENERAL MOTORS 


Inertial Guidance Systems • Afterburner Puel Controls • Bombing Navigational Computers • Gun-Bomb-Rocket Sights 
Gyro-Accelerometers • Gyroscopes e Speed Sensitive Switches • Speed Sensors e Torguemeters • Vibacall e Skyphone 
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iimm ullou.ihic iiikI propurl\ Jnliil)iitcd. 

1. Weather \us not a fa'c-tur. 

■f. The first officer nude the lakcoR with 
the captain petfomiiiig the duties of copilot 
from his left scat. 

5. lire aircraft operated iiunnally up to 
kt. in the takeoff roll. 

6. nie c.iptain prcmaturcK applied up- 
ward pressure on the laitdiiig gear selector 
handle. 

7. A defective landing gear .safety switch 
allosvcd the landing gear selector handle 
to he unlocked during ground operatimr 
of the aircraft, .and permitk'd the landing 


s. I'lrc ara not neveiop in me leit 
n.icelle and fuel tank ore.r until the aircraft 
skidded to a stop on the nuiway. 

9. The company's inspection of the 
vifctv switch was inadequate 

PROBABLE CAUSE 

The Board dctcnniiics that the prolrahle 
e.nive of this jccideiit was the iniptoper 
technique of the captain resulting in the 
unintentional retraction of the landing gc.ir 
prior to V, speed, which was made possible 
by a malfunctioning left gear safety switch. 
\ contributing factor was inadequate in- 
spection bv the carrier. 

Bv the Civil Vcronaulics Board; 

(.sMKs 11, Duarti. 
ClI.SN GUSNKY 
II.SRSt-SK D. Denny 
G. [osEPii Minetti 
Lotus J. Hector 

INVESTIGATION AND TAKING 
OF DEPOSITIONS 

'Hie Civil .\cronautics Board was notified 
of the accidait immcdkitely after ocent- 
rcncc. Investigation was slatted immediately 
in aeeordance with the provisions of Section 
702 (a) (2) of the Civil Aeronautics -Vet 
of 1938, as amended. Depositions, ordered 
b>' the Board, were taken at Nesv York, 
\. Y„ on March 27 and 28, 195S. 

•American .Airlines, Ine., is a Delaware 
lorpoiation with general offices in New 
York, N. Y. It operates as an air carrier 
under entrcntly effective certificates of pub- 
lic convenience and necessity issued by the 
Civil .Aeronautics Bnatd and an ait c.iirier 
operating certificate issued by the Civil 
Aeronautics .Administtation. 'f’hcse certifi- 
c.itC5 authorize the earrict to transport by 
air persons and properly over iiiiinctiins 
routes ss-itliin the ennliiieiital limits of the 


LImled Sl.ilv'. ineludiiig tile route 
llown in this irvstauce. 

Copt. I'ldward \\'. |ohnsoii, age 37, was 
properly certificated for the flight. He had 
been cmploved by .American .Airlines for 
more than scwcii' years. His total flying 
time was 7,433 hr., of which 4,660 hr. hail 
Isceii ill Convair 240 hpc aircraft, 1,322 as 
e.iplain. Ilis tec|uired pctiodic examinations 
mid cheeks wctc current and his rest petiod 
prior to the flight had lieeii in compliatiee 
with C.A.A requirements. 

First Officer Norman .A. Paquette, age 32, 
isas also properly ec-rlificjtcd for the flight, 
lie had fliiwn approximately 3,300 hr., of 
which appriniiiiately 3,2113 lit. had heem in 
Convair 240-type aireraft. .All of his re- 
quired periodie examinations .and cheeks 
were also current and his rest period prior 
to the flight had Isceii in compliance with 
C.A A aquircmciits. 

Stewardess Mari.m Sullivan was emplosisl 
hv the company on M.iy 18, 1956. fltr 
last emergenev procedures refresher training 
was on Nov. '26. 1937. 

THE AIRCRAFT 

Ciim.iir 24U, N942I3, serial muiilKt 23, 
was acquired by .American .Airlines Jan. IS. 
1940. Since that lime it had hetn flown 
20,837 hr. Tlie aircraft h,\d 63 hr. since 
the last periodic check, and 1,868 hr. since 
the last continuous airworthiness check at 
Tulsa. Okta. 

The engines were Pratt * Whitney 

R28H0-S3AM4A. Knginc No. J. serial 
number 36710, bad a total of 15,761 hr.; 
cngiiie No. 2. serial number 34503, had a 
total of 17,037 hr. Both engines lud 157 
hr. since last overhaul. 

The propellers were Hamilton Standard, 

model 43F60. blade model 6895.A-12. 

Propeller No. 1 had 1.S66 hr. since last 

overhaul and propeller No. 2 had 1.S68 hr. 
since List overhaul. 

USAF lo Evaluate F-102 
As European Interceptor 

Operational tests of Convair F-IOZ 
interce|Jtor will l>c conducted by USAI' 
in Europe to sec bow the aircraft fits 
into Europe's defense needs. Sevctal 
l‘'-I02s rccentlv were sea-freighted to 
St. Niiznirc, h'rance, for dc-inotUlulHug 
bv Slid Aviation. Tests ssill be curried 
out at Riini.sftin, Gennany. 



A NEW "LOOK" IN HONEYCOMB 

. . . give-R our cores the highest physical 
properties of any cores in the field — in 
strength to weight, rigidity and 
resistance to heat, fatigue and corrosion. 
Cores nvailable in stnndf’i d cell sizes 
and tliicknesKcs. In Stainless Steel, 
^ rtfonitrm and Nickel-Chrominni Allan. 
Consult us on research and engineering 
problems. Phone RYan l-9li(>5 or write: 
HONEYCOMB oepxrtment 



COUNTER- 

MEASURES 

ENGINEERS 

Work oil America’s most ad- 
vanced weapon systems. 

At North American Aviation, 
-ueh top-level projects as the 
B-70and F-lOB weapon systems 
have created unique careers 
with a tremendous engineering 
iiolential. 

We have immediate openings 
for specialists and systems 
engineers in the field of electro- 
magnetic and infrared counter- 
measure.s. Specialized areas 
include high power traveling 
wave tube analysis, receiver 
techniques, system logic, infra- 
red system.s design, and an- 
tenna and radome development. 
Experienced engineers are 

meiits for eounlenneasures 
systems and to evaluate new 
components and techniques and 
their application to advanced 
systems. 

.Aliiiimuin requirements are 
actual experience in counter- 
iiieasure.s plus B.S, degree in 
F.E or Physics. 

For more information please 
write to: Mr. A. A. Stevenson, 
Kngiueeriiig Personnel, Norlll 
American Aviation. Inc., Los 
Angeles 45. CulitornU, 


NORTH 
AMERICAN 
AVIATION, INC. 


AVIATION 


<. January 26, 1959 


107 



HILLER 


c/ass of 1959 

This yearnew approaches lo vertical flight are taking form and shape at Hitler. But what may often seem 
bold innovation actually Is the next logical step evolved from years of experience in developing ideas into 
working aircraft. Because Hiller Aircraft Is a major producer of helicopters, and because Hiller keeps a 


critical, discerning eye on many hundreds of Us o 
with the realities of production. 


n ships in daily use. innovation is always tempered 


IDEAS ARE o 


: TMINQ. DELIVERIES ANOTHER. 


™ HILLER^ 
AIRCRAFT 

CORPORATION 

EALO ALTO. CALIF. WASmINSTON. O-C. 
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WHO'S WHERE 


(Continued iruiii page 2^) 

Honors and Elections 

Hjrvev Gavloxd, prosident tiF Bell llcli- 
coptur Cotp.. Ims been named ehainnan uf 
[lie Helicopter Council of the .\iicrafl In- 
dii.striei -Umi. for 1059. J. E. Leonard, 
iiianager-nulitary lequiicmcnts uf Cessna .\ir- 
craft Co., will scfs'c as Council vice cliair* 
man. and "ill succeed Mr. Gavlotd is cliair- 
iiun in 1960. 

('.halites 

Or. Patrick Conley, inauager. Weitiiig- 
house Electric Corp.'s .\ir .\nu nisisioii. 
Baltimore. Md. 

Harry E. Cravlin. Jr,, production manager, 
Ilainillon Standard, division of United 
\ircraft Corp., Windsor Locks, Conn. 

.Arnold R. Anchordogiiy. associate ptogiain 
(lirector.Thor weapon system. Space Tech- 
nology Laboratories, !nc.. Los .Angeles. 

Brig. Gen. Frederic I.. Havden fUS.A, 
ret ), consultant for the Defense and Tech- 
nical Prrxiucts Division, Khceni Mann, 
facturing Co., Downey. Calif. Gen, Havden 
ivill be located in Rheem’s Washington, 
D, C,, office. 

Leonard B. .Anibiosini, head of the newly 
formed ,\natvtical Engineering Departnieiit, 
Astronics Division, Lear, Inc.. Santa Monica, 
Calif. 

Dr. Walter Muller and Dr. A'ladiniit 
A'odieka, senior mciiibcrs of the applied 
research staff, Lciiknrl ICIcetric Co., S,in 
Carlos. Calif. 

General Electric Cn.'s i’rodnetinn Engine 
Department, Cincinnati, Ohio, has estab- 
Kshed two new groups and made tlic 
following ^pointments: N, E. Friscliherta, 
manager, Piodnct Service Section; M. P. 
Pages, manager, f'lugine Rebuild Section. 

A'incent Pms has been placed in cliatEc of 
the Subroe production progiam, Coodvear 
Aircraft Corp.. .\knni, Ohio. 

Dr. William L. Davidson, teelmis'.il eo* 
tirdinator.rcKkct propellant aetiv'ities, EihkI 
Machinerv and Chemie-jl Corp.. San jnse. 
Calif. 

S. J. Colby, assistant tn the vice president 
for cngiiicering-missilts and space sisteim 
program, Douglas .Aireraft Co.. Simla 
Alonica, Calif. 

Dr. James Furd. bend nf the .Applied 
Phvsie's Department. Cornell .Aeronautical 
Laboratory, Buffalo, N. Y. 

Dr. Ronald Bell, senior re'seateli physicist, 
Greer Hs'draulics, Inc.. Jamaica. N. Y, 

.AC Spark Plug DK'isinn of General Mo- 
tors. Mimankce, AA'isc., has created four new 
engineering dcpartnicnls and made the fol- 
lowing appointments; Bruce II. Sclivsvirae. 
director. Commercial Engineering; Donald 
F. Ayres, director, Cyni Components and 
Engineering Services; Dr. J-seph F. Shea, 
director. Advanced Syskaiis Engmecring and 
Research: Dr. James II. Beil, director, and 
Robert G- Brown, associate director. Ciiid- 
•incv and Navigation. 

Dr, John G. Meitner, head of llie analysis 
and research scchon, Launchers and Power 
Plants Department of Hughes Aircraft Co.’s 
Guided Missile Laboratories. Ciilset Citv, 
Calif, 


advanced 
engineering 
opportunities 

Wiih the TAPCO GROUP 

of rfiompson Roino Wooldridge 


le fnc. 


Rewarding Research Opportunities for engioeering 
specialise now exist in the Advanced Engineering Depart- 
ment of the Tapco Group at Thompson Ramo Wooldridge 
Inc. This is a continuing and expanding program. The 
Tapco Group, made up of five major Thompson divisions, 
is serving the Aero-Space, Electronics, Nuclear and General 
Industrial fields with fully integrated facilities for research, 
development and production of structures, propulsion 
systems, electro-pneumatic-mechanical auxiliary and 
accessory power systems, electronic controls and check out 
equipment, and fuel systems involving solid-state, liquid 
and nuclear fuel studies. 

If you would like to join the personnel of the Advanced 
Engineering Department in satisfying work at the frontiers 
of knowledge in these areas, there are opportunities for men 
with the following experience : 

6A5 DYNAMICS-imcrnal .invl external flow, single and two phase 
flows, Irunsonic and mrified gas flows. 

HYDRODYNAMICS — Experience in boundary layer cavitation 
and sound, 

APPLIED MECHANICS SPECIAIIST-Expcricncc in (rajccloncs, 
system stability, system iinalysiv and simulation techniques. 
PROPULSION SPECIALIST-Familiar wiih gas dynamics and thermo- 
dynamics of nozzle flows and combustion oC solid .and liquid 
propellants. 

INFORMATION THEORY ANALYST - Experienced in malhcmalical 
.analysis oC ntechunical imd clcclromugnelic Li 
of informaiion. 


SOLID STATE PHYSICIST-To work on electronic elements. 
MAGNETO HYOROOYNAMICIST-To work on .advanced propul- 
sion systems, 

APPLIED MATHEMATICIAN— Experience in logical programming of 
systems and interest in communication and probability theory. 
Your complete resume should contain personal, educa- 
tional, experience data, and salary requirements. Send to 
Director of Placement. All replies will be held ia 
Strict confidence. 

TAPCO GROUP 

Thompson Ramo Wooldridge Inc. 

Z3SBS eucum ave. • Cleveland 17 . ohio 

Phono! IVanhoo 1-7BOO, Bxlenolon 402, 703 
Foundoo In 1801 Plonia In IS Clllo* 

Nineteen Research and Development Centers 


AVIATION 


(, Jomiary 26, 


EMPLOYMENT OPPORTUNITIES 



to encourage 

your creative process 


If \ ou arc a trained engineer or scientist seeking to apjjly your own imagination 
and ingenuity to developing advanced detection, control, or coininunicaiion 
sj-stems, you want conditions designed to encourage your creative process. 

After conducting surveys on many locations, the Bendix Systems Division 
selected 56 acres adjacent to the Engineering campus of the University of 
Michigan as offering the tsesi site for its new home and for creative work- 


The Systems Division, serving as the focal point ft 
within the Bendix Aviation Corporation, is housed in a i 
turc. Equally divided liclwcen lahoratory and office 
building offers full facilities for encouraging your finest \v< 


or systems planning 

sjjacc, tliis modern 
ork- 


The proximity of the University of Michigan, as weli as Bendix personnel 
policies, permit you to attend da\- classes. The friendly town of Ann Arbor 
ofTcrs you the low-pressure life of a small town comliined with tlie cultural 
advantages of a large city. 


For greater opportunity in weapon systems planning, research and 
devclupnieni, along with more comfortable living, you arc invited to write the 
Bendix Sjsteins Division, Dept. Ai-20, Ann Arbor, Michigan. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 






in opportunity, too 
... of C£'s 


JET ENGINE DEPT, 
in CINCINNATI 

If you like to meet and solve new 
problems ... if you like the chal- 
lenge of the unknown ... if you’re 
a man who likes to help write to- 
morrow’s textbooks in today’s test 
labs ... if you don’t know that "it 
can’t be done that way” . . . 
you'll like it at GE . . . 
where a man's ability is 
recognized and rewarded. 
Our unique use of small -unit 
work groups emphasizes and en- 
courages creative freedom. Our 
engineering staff has more than 
doubled since 1935, and annually 
about 50% of our engineers have 
been promoted. 

Right now the high energy fuel 
jet engine of the future is being 
developed. Top men in the indus- 
try want you to join them in this 
exciting pioneering at General 
Electric. Career positions for De- 
gree Engineers with U. S. Citizen- 
ship are open in many fields — 


RdlABILITT ANALYSIS . . . AERODY- 
NAMIC DESIGN — COMPRESSORS, 
TURBINES . . . ELECTRIUI CONTROLS 
DESIGN . . . ADVANCED ENGINE PER- 
FORMANCE ANALYSIS . . . ENGINE 
FLIGHT TEST . . . CONTROL COMPONENT 
DESIGN . . . COMBUSTION SYSTEMS 
DESIGN . . . ENGINE MECHANIUI 
COMPONENT DESIGN and many others. 
Send your resume — or, jor more in- 
formalion, wriu or phone: 

Mark Elwood, General Electric Co. 

Jet Engine Dept. AW-126 
Cincinnati 15, Ohio 
Phone POplar 1-1100 
Collect long distance calls will be ac- 
cepted any weekday 9 A.M.-4 PM. 

GENERAL© ELECTRIC 
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P.v, + h.d..%g + 'id.vyj' = Rv, + hd.v,g + 

-WITH A MODERN TURN OF MIND 


Bernoulli pushed through the first frontier of hydrodynamics 
Today the underwater-to-air-io-underwaler SUBROC antisubmarine missile is being developed at Goodyear Aircraft. 


if you have a Bernoutiian bent, this program will appeal to you— and so will the company 
— the people and the organizaiion. 



So. too. will rook-soUd programs in aslronautics — already 
underway at Goodyear Aircraft— destined to throw light 
on the dark side of the moon." 


If you're good, we ’H sign you in. if we sign you in, 
you won't want to leave — for reasons as sound as you r 
future. And ours . 


Write: Mr. Charles Jones. Director of Technical A Scientific 
Personnel, Goodyear Aircraft Corporation, Akron 15. Ohio. 


goodJ^ear aircraft 


AVIATION WEEK, January 26, 19S9 




EMPlOYMENT OPPORTUNITIES 


Brilliant Ground-floor 
Opportunities for 

FIVE HIGH-LEVEL 
ENGINEERS 

in a New Creative 
Missile Group 

IN SUNNY SAN DIEGO 


Five btilMant opportunities arc 
open for creative engineers in 
Solar’s new missile group. Tire 
projects involved are exceptionally 
exciting and clialicnging Init ean- 
not be piilriicly announced at tins 
time. Tile riglit five men joining 
now- will gel in rm tliv ground flmrr 
and gain bey creative positions in 
their fields of interest. 


Flight mechanics, analysis of 
missile trajectories .. .missile 
dynamics, stability and control, 
aeroballistics . , , airborne tire con- 
trol tsmiputers, data links ... sta- 
tistical emtr and control response 
em>r analysis... servo-mechanisms, 
prc-cision airlKirne hydrauUc servos. 

SOLAR SPECIFICS 
Solar is n inedinm-si/c company 
(2.S00 people in San Diego) with 
a snceessfni history since 1927. It 
is hig enotigh to offer the most 
advaii«*d personnel polieies, yet 
small emmgh so you don't get lixst 
in Uic erowxl. Salary and perform- 


ance reviewed semi-annually. Solar 
is making many significant contri- 
biilion.s to space age technology 
and the 5|>ccial professional status 
of engineers is ftiUy appreciated 
and reeognixed, A new ffO.iWO sq. 
ft. engineering building, necessi- 
tiited by expanding research and 
development, will be completed 


with the fiiic-st year-aroimd climate 
in the U.S. Recreational, cultural 
and ediieiitioual facilities arc 
superb. The new advanced selenee 
brtmcli of the University of Cali- 
fornia offers exceptional n|>portu- 

living and sport ctin be enjoyed all 
year lung. You and yotir family ss-ill 
re.ally ‘Tive” in 5,m Diego! 


flcations at the earliest opportunity 
tr> Louis Klein, Dept. E-33d, Solar 
Aircrafl Company, 2200 Faclfic 
Highway, San Diego 12, Calif. 


SOLAR 

AIRCRAFT COMPA 




FOR RATES 
OR INFORMATION 

About Classified Advertising 

Contact 

Tlx’ AlcGran'-Hill 
Office Nearest Yon 


HUbbor6 2- 


MOliawk a* 
J. HISSENS . 0. C. JACKMAN 


W. S. SULIIVAN 

Fireriids 7-il 

GORDON JONES - F. E. HOLIAND 


>6 Penobscot Bldg. 

WOodword 2-I7F3 
D. M. WATSON 


D. T. COSTER - R. P. tAWlESS 
PHILARELPHIA, 3 

H. W. BOZARTH . T. W. McCLURE 
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Operations 

Research 

Mathematicians, Physicists and Engineers with experience or 
strong interest in Operations Research on large-scale auto- 
mated systems will be interested in the major expansion pro- 
gram at System Development Corpuralioii. 

SDC's projects constitute one of the largest Operations 
Research efforts in the history of this growing field. The proj- 
ects are concerned primarily with man-machine relationships 
in automated systems in a number of fields, including air oper- 
ations. The application of new and advanced digital computer 
techniques is particularly important in optimizing these man- 
machine relationships. 

Senior positions are among those open. Areas of activity 
include: Mathematics, System Analysis, Forecasts, Cost 
Analysis, Ojjeralional Gaming, Design Analysis. Performance 
Evaluation. 

Those who have professional questions or desire additional 
information are invited to write Dr. William Karush, Head of 
the System Development Corporation Operations Research 
Group at 2404 Colorado Avenue, Santa Monica, California. 


“A THEOIIF-M IN CONVEX PROGRzUlMlNG” 
A paper by Dr. Karush is available upon request. 
Address inquiries to Dr. William Karush at .System 
Development Corporation. 



SYSTEM DEVELOPMENT CORPORATION 

Soma Monica^ CaUjornio 
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There is a creative engineering assignment for you with IBM 



Assignments now open include . . . 


SVSTEMS ENGINEER to develop Complex devices 

puters. end integrate these elements in weapons 
systems. Must have 3 to 5 years' experience in 
Such activity and two years' experience in over*all 
systems analysis. Assignment involves design 
and analysis of closed-loop systems, consisting 

riels, and digitef or analog computers. 
Quallhcations: B.S, or Advanced Degree in E.E. 


analyze relationship of ini 
Qualifications: B.S. or M.5. in E.E. or Physics. 
RADAR ENGINEER to analyze ultimate limits of 
present techniques and develop new concepts of 
providing topographical sensors for advanced air* 
Oorne and space systems; to design airborne 
radar pulse, microwave and deflection circuitry: 
to analyze doppler radar systems in order to de* 
il accuracy and performance 


E ENGINEER to assume 
broad project leadership in the planning and con- 
trol of development projects. Must have 3 to 5 
years' experience in servo-mechanisms or de- 
velopment of complex devices for military appli- 
cations, including 2 years as technical leader of 
inertial guidance system development. Must have 
experience in astro-compass, with ability to 


Qualifications: B.S. or Advanced Degree in E.E, 
and 3 to 5 years' experience In radar system de- 
velopment, including display equipment and cir- 
cuits, control consoles, and doppler or search 

CONTROL SYSTEM ANALYST to perform physical 
and mathematical analyses needed to solve com- 
plex Inertial control problerns with raai-time digi- 


tal computers. Applications in area of bombing- 
navigation systems, missile systems, special-pur- 
pose computer systems such as DDA. 
Qualifications: M.S. or Ph.D. in Physics or related 
fields with strong math minor and up to 2 years' 
experience. 

COMPUTER ENGINEER to undertake logical de- 
sign of airborne digital computer equipment, 
transistorizing computer circuitry for size and 
weight reduction. Assignment entails: Mechaniza- 
tion of computer circuitry and packaging; inter- 
preting problems for solution with the IBM 704. 
Qualifications; B.S. or Advanced Degree in 
Engineering or Physics and 3 to 5 years' experi- 
ence In design of digital or analog computer 
eduipment. Experience desirable in transistor 
technology, computer logic, programming, instru- 
mentation, computer system evaluation, or servo- 


EMPLOYMENT OPPORTUNITIES 


Are you making full use of your creative abilities ... do you want 
to undertake challenging. Important career assignments ... are 
you looking for career opportunities . . . then you should consider 
a position with IBM. In Owego, IBM's vast wealth of computer 
technology is applied to completely Integrated B-70 bombing- 
navigation systems; you’ll work alongside such men as Engineer 
David R. Baldauf. who says: “With IBM I have the opportunity to 
work on completely integrated B-70 bombing-radar-navigation 
systems. This means that my assignments have tremendous 
scope and versatility. For instance, I'm now evaluating several 
contractor proposals for a monopulse radar system, and at the 
same time I'm performing a study on attaching a unique radar 
indicator to the presently produced bombing system. I've had 
rapid advancement at IBM. and there are still plenty of oppor- 
tunities for me to grow." 


I 

I 


I 


t 


IBM is a recognized leader In the electronic systems field. Its 

products are used for military as well as commercial work. You 

will find opportunities for professional advancement at IBM, l) 

where the "small-team" approach assures quick recognition of ^ 

Individual merit, Company benefits set standards for industry 

today, and salaries are commensurate with your abilities and 

experience. 

Ideally situated in rolling New York State countryside, Owego, 

in the Binghamton Triple City area, provides an excellent environ- f, 

ment for gracious, relaxed family life. Owego's proximity to both 

New York City and the Finger Lakes region offers a pleasant f; 

variety of recreational opportunities. 


CAREER OPPORTUNITIES IN THESE AREAS... f: 

• Airborne digital & analog computers ^ 

• Ground support equipment 0 

• Inertial guidance & missile systems | 

• Information & network theory ^ 

• Magnetic engineering f- 

• Maintainability engineering 

• Radarelectronics&systems i- 

• Servo-mechanism design & analysis 

• Theoretical design & analysis 

• Transistor circuits K 

Qualifications: B.S., M.S.. or Ph.D- in Electrical or Mechanical 
Engineering, Physics, Mathemstics—and proven ability to assume 

8 high degree of technical responsibilityin your sphere of Interest, ^ 

There are other openings in related fields. 


FOR DETAILS, 


write, outlining your background and interest, to: 
Mr. P. E. Strohm, Dept. S24A4 
International Business Machines Corporation 
Owego, New York 



MILITARY PRODUCTS 


IMPORTANT AHNOUHCEMEHT TO 
ALL ENGIHEERS-EE, ME, AE, CE: 

A New 
Organization 
Now Forming at 
General Electric 
to Integrate 
and Direct 
Systems 
Management 
of Prime 

Defense Programs 


From within General Electric, 
and from industry at large, 
talented scientists and engi- 
neers from diverse disciplines 
are coming together to form 
the nucleus of the new Defense 
Systems Department, 

The responsibilities of this 
new group encompass man- 
agement of theoretical and 
applied researcii as well as ad- 
vanced development on major 
terrestrial and space-age 
systems. 

Engineers and scientists in- 
terested in exploring tho broad 
new possibilities in the De- 
fense Systems Department are 
invited to investigate current 
openings, 

Dit'ect your iiiquii'y 
in confidence to Mr. E. A. Smith 


Section B 



Defense Systems Department 

GENERAL^ ELECTRIC 

200 South Geddes St., 
Syracuse, New York 


aviation 


(, January 26, 1959 


115 


EMPLOYMENT OPPORTUNITIES 


Professional Personnel Requisition 

COKTROLS ENGINEERS 

THERE'S A FUTURE FOR YOU AT MARQUARDT! 


CONTROLS AND ACCESSORIES DIVISION 

Operational acceptance of power systems and rotating 
accessories for use on Air Force and Nnvy aircran 
and missiles has stepped up the demand for many 
types of (lualilied engineers. This division is respon- 
sible for these current application.s: emergency power 
units now used on fighter aircraft; variable geometry 
inlet controls for the Hound Dog missile and F-108: 
exit nozzles; thrust reversers; turbojet and ramjet 
controls for conventional and nuclear application.-i. 
Research underway: hot ga.s servo systems and ac- 
cessory power units for space application. Engineers 
capable of original develonment work in these areas 
will find congenial 

Marquar^ 


a aeries of control engineering 
I problems to solve, 
i engineering theorj- 


Xf/sr. 


Opportunifiei for Confrols Engineers 

Expanding activities in development and manufac- 
turing of advanced conti-oi components and systems 
for aircraft and missiles offer a wide range of oppor- 
tunities for qualified engineers. 

Experience desiva 
electro-mechanical 


Positions are open for analytical and development 
engineers. These positions requii-e a sound basic 
knowledge of automatic controls theory and transfor- 
mation theory. Work include.^ the creation of control 
systems for optimum stability and response. The 
establishment of test criteria, the evaluation of jet 
engine control components and systems, and super- 
vision of testing. Requires knowledge of stability 
analysis, Reliability analysis and a oaekground in 
analog computer technology would be desirable. 


h FLOYD E. HARGISS, 
Manager, Professional Perse 
16551 Soficoy Street. 

Van Noys, Colifornio 


STANFORD RESEARCH 

r« fCerrvMSe "pittite ^»e 

fLECTRONIC 

ENGINEERS 

PHYSICISTS 

MATHEMATICIANS 


INSTITUTE 



/46Uv4tieA; 


PROPAGATION 
CONTROL SYSTEMS 
COMPUTER DEVELOPMENT 
MICROWAVE COMPONENTS 
SYSTEMS ANALYSIS 
ANTENNAS 

COMMUNICATION TECHNIQUES 
MATHEMATICAL RESEARCH 
DISPLAY DEVICES 



T&’Ute to. . . 

PROFESSIONAL EMPLOYMENT MANAGER 
STANFORD RESEARCH INSTITUTE 
MENLO PARK, CALIFORNIA 


urn EilKEER!; 

Excellsni opDoHonilies in growlh in- 
duslry for high cofiber men with degree 
in MECHANICAL or METALLURGICAL 
ENGINEERING. 

(o/Jowing f)e«l: 

1, Nuclear Materials 

2. Aireroft or Missiles 


3. Government Agencies 

4, Soles Correspondents 



Mr. A. W. Meyers 
Personnel Omee 

THE BRUSH BERYLLIUM GO. 

4301 Perkins Ave., Cleveland 3, Ohio 
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E N G 1 N E E R S : 

° T The kind of work 

ENGINEERS, SCIENTISTS 

^ — jL you want in 

MiSSiLE 

/ / Plv ELECTRONiCS 

you want for 
your famiiy 


GET BOTH AT 

BENDIX YORK 

accelerates to the Nth degree at Repuhlic 's 

MISSILE SYSTEMS 
DIVISION ==;= 

1 ELECTRONIC 
1 ENGINEERS 

J PHYSICISTS 
f MECHANICAL ENGINEERS 

• CheUenging opporlunilies in 
Circuit DasicN, PulsbaVideo 
C iRCOITHY, MiCROWAVB, 
Digital a Analog Compltters, 

ICBM and missile guidance systems, a $25 million plus contract for 
SWALLOW — combat surveillance system calling for a new order of 

signments are now open on our expanding staff. 

AND Circuit Reliability. 
Fuzing Techniques, Beacons. 

Openings exist at all levels for: 

Test Equipment. 

• Bendix York olTeis you the oppor- 

ELECT.ONID INBNEERS 

end advancemem. Enjoy the‘’small- 
ing divi^on of oL of America's larg- 
corporalions ... And the way of Ufe 

for stability analysis, aerodynantic char- 
AERODYNAMICISTS acteristics, trajectory optimization, flut- 

ter analysis, and wind tunnel programs 
for design and development of automatic 


flight control systems, control surface 
HYDRAULIC ENGINEERS actuators, other flight control equipment 

and ground support equipment. Also sys- 


Please send your resume in coirplele confidence to: 
MR. PAUL HARTMAN, Engineering Employment 

Yotfc Dhrision 

MISSILE SYSTEMS DIVISION 

223 Jericho Turnpike, Mineola, Long Island, New York 



AVIATION 


26, 1959 


ENGINgR^^pSTS 

immm 

M— - ^ 

ood^Ilr'p; oTcompany served. 


To 

EMPLOYERS 
who advertise 
for MEN; 

” 


BR.CO 

ities Seclion is duly authorized. 
It will help to^eep^our^read- 

"Position filled, thank you" 

( IIALLE.\fa.\« I’OISITIOX 

We suggest this in a spirit of 
ers and the men replying to 

57 Post Street, Room 71 5 Son P-onc'sco 4, CaKf. 

iicCrii>v,Hill Publishing Co., Inc. 


Director of 

[nntnn/tvSnn AiiS/tntnn 

tnyiii06riny ■ /ivionics 



®f»i 


r.o. ho.i;.k. y.»Vn y. 











CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 



unui directly with owner . . . 

IvUfff In Stock Now for Immediate Delivery! 

fSSSSajat i 

».Ar7iSi 

ms-S^^ssm 

FREDERICK B. AYER & ASSOCIATES, INC. 

FOR SALE 

GRUMMAN MALLARD 


B-2SJ-EXECUTIVE TRANSPORT 
ERIC W. WOOD 

R1830^ 

R985 R1340 R2000 c 

ENGINE WORKS 





L-049 CONSTELLATION 


Oon'f forget the 

When onswering Uift c 


BOX NUMBER 


r only mftonB of IdenlUylng lb 


120 




Engineering 1 

» tr> J. K. Gerdcl lAW D«. 2:, 

■ sasilsst; 
a,a;KS,“£ 



W. M. K. 

Budget vs. Defense 

»v.aa,"';5!sa"t-a 

"T -n,. ,.,„id. 






PRECISION GEARHEAD MOTORS 


FROM THE LEADER IN THE 


ROTATING COMPONENTS FIELD 



highesl accuracy and finest workman- 
ship are well represented in their line 



For lull information, telephone or write; Sales Oept., 9014 West 
Chester Pike. Upper Oarhy, Pa., Hilltop 9-1200 or our Representatim. 


RATIO CHART 

on cCNTCR 

“sF 


rlSrf^i .... 


6 373.4 

4 SO 

3 274.2 

5 343 

3 43.35 

3 93 

4 133 

2 15.3 

3 81.7 




Avco: Men and Machines for Defense. No amount of lost motion can be endured in 
America’s space-age defense programs. Progress must be swift and continuous. Avco, alert to its 
needs, helps to maintain America’s strength: Avco Research Laboratory— investigating problems 
in gas dynamics and space technology: Crosley — communications, radar, infra-red, electronic 
control systems, missile fuzing: Lycoming — aircraft, marine, industrial power plants: missile sub- 
systems: Nashville — aircraft and missile aluminum and stainless steel structures: R esearch and 
Advanced Development Division — basic and applied research in electronics, physical sciences, 
and advanced engineering. 

Avco 


AVCO MAKES THINGS BETTER FOR AMERICA /AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK, N. Y. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO TODAY 


